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EXECUTIVE SUMMARY

This data quality objectives (DQO) summary report supports site-characterization decisions for
remedial investigation (RI) of the 200-1S-1 Tanks/Lines/Pits/ Waste Group Operable Unit (OU)
process waste pipelines. The 200-18-1 OU consists of Resource Conservation and Recovery Act
of 1976 (RCRA) past-practice waste sites and treatment, storage, and disposal units. The OU
designation and waste-site assignments are defined in DOE/RL-96-81, Waste Site Grouping for
200 Areas Soil Investigations, and DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility
Study Implementation Plan—Environmental Restoration Program. This summary report has
been developed to support the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) work plan and sampling and analysis plan remedial

investigation/feasibility study activities and remedial-action decision-making processes for the

200-1S-1 QU.

The 200-IS-1 OU includes an extensive network of pipelines, diversion boxes, catch tanks, valve
pits, related infrastructure, and associated unplanned releases. For the DQO, this network was
defined as the process-waste pipeline systems. The systems were used to transport process waste
from the separations facilities to the single- and double-shell tanks and to control or divert flow
to disposal waste sites that received liquid-waste streams. The process-waste pipeline systems

primarily are located within the industrial 200 Areas of the Hanford Site Central Plateau.

The scope of this DQO summary report is limited to the inactive process-waste pipeline systems.

The DQO process does not include evaluation of waterlines, utility lines, inert gas lines, sewer,

steamn condensate, and above-ground pipelines or active pipelines.

The primary objectives of the DQO process for the process-waste pipeline systems include the

following.

« Determine the environmental measurements necessary to support the remedial

investigation/feasibility study process and remedial decision-making.

« Identify data needed for development of the remedial investigation/feasibility study work

plan and sampling and analysis plan.

vil
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o Identify evaluation and preliminary remediation strategies that are inclusive of both .

RCRA and CERCLA requirements for the 200-1S-1 OU pipelines.

« Develop preliminary conceptual-contaminant-distribution model(s} that reflect the
physical characteristics of the process-waste pipeline systems and surrounding soil and

the anticipated distribution of contaminants. Data collection will support refinement of

the model(s).

Data collected during the RI will be used to determine if the process-waste pipeline systems are
contaminated above levels that will require remedial action, to support evaluation of remedial
alternatives and/or closure strategies, and to verify or refine the preliminary conceptual-

contaminant-distribution models.

During the DQO process, a binning strategy was developed that groups process-waste pipelines
with similar process histories and contaminants for field investigations and sampling during R1

activities. A two-phase sampling approach, with different data-collection objectives and

requirements for each phase, was identified for the process-waste pipeline systems. Phase 1 will
consist of acquisition of a data set that is smaller than that required for Phase 2. The purpose of
the Phase 1 investigation will be to gather limited data in support of existing information that
indicates that contamination likely is present at concentrations above preliminary cleanup levels.
The data collected will be used to determine whether contaminant levels are consistently above

action levels and to support remedial decision making (other than the no-action alternative).

Phase 2 sampling will be used for evaluation of those pipelines and associated structures where

there is considerable uncertainty concerning whether contamination exceeding action levels is

present. Proceeding directly to Phase 2 sampling would be appropriate for those pipelines where

existing information indicates that contamination will not be present and/or where considerable

variability is expected in potential results. Phase 2 sampling will be required if all remedial

alternatives need to be assessed, including the no-action alternative. Phase 2 sampling requires a

larger data set for decision-making. Phase 2 sampling is dependent on the results of Phase 1

sampling. Therefore, this DQO does not address specific sampling design objectives for Phase

9. This information will be developed in a separate DQO or sampling and analysis plan, as .

needed.

viil
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The interiors of pipelines, associated appurtenances, and surrounding soils were identified as
requiring data collection for remedial decision-making. Measured concentrations will be
compared with the preliminary cleanup levels. The nature (for example, contaminant type and
concentration) and extent of the contamination are the major RI data needs. Specific sampling
needs for appurtenances were determined to be part of the collection activities in Phase 2;

i.e., characterization needs are dependent on the results of Phase 1 sampling. Therefore, specific
sampling-design objectives for appurtenances will be developed in a future DQO or sampling

and analysis plan.

Contaminants of potential concemn were identified through process-history information and
previous data-collection activities. Liquid-process-waste streams carried through the pipeline
systems required disposition decisions that involved either transfer to tanks within Waste
Management Areas or disposal from facilities operations to cribs, trenches, or other liquid-waste
disposal sites. These waste-transfer and disposal decisions were based on waste composition,
Because of known differences in process waste-stream characteristics, two separate lists were
developed for contaminants of potential concern and analytical reporting requirements. One list
is for waste streams transferred from facilities directly to liquid-disposal waste sites, and the

second is for those process wastes sent to/transferred between or transferred out of tank farms.

Chemical analytical performance criteria were defined based on compliance criteria in
Washington Administrative Code WAC 173-340, “Model Toxics Control Act -- Cleanup,” and
other potentially applicable or relevant and appropriate requirements. In the absence of
applicable or relevant and appropriate requirements, other preliminary cleanup levels were
identified to determine analytical performance criteria. These levels provide the basis for

identifying the laboratory detection limits required to support remedial action decisions.

Radiological analytical-performance criteria were defined based on compliance criteria in
CERCLA. CERCLA criteria expressed in the applicable or relevant and appropriate
requirements section of this DQO, and other preliminary cleanup levels identified in this DQO,
determine the analytical performance criteria. These levels provide the basis for identifying the

Jaboratory detection limits required to support remedial-action decisions

1X
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ion exchange

distribution coefficient

Liquid Effluent Disposal Facility

Low-Level Waste Management Area

- liquid scintillation counter

maximum contamination level
maximum contamination level goal
methyl isobutyl ketone (hexone)

not applicable

sodium iodide

normal paraffin hydrocarbon

U.S. Nuclear Regulatory Commission
operable unit

polychlorinated biphenyl

Plutonium Finishing Plant
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PIF

PRF

PSQ
PUREX
RCRA
RECUPLEX
REDOX
RESRAD
RG

RI

RI/FS
RMA
RMB
RMC
ROD
SAP

SST
STOMP
TBC
TBP
TCLP
TRU (waste)

TRU
TSD
UNH
UOs
UPR
URP
VOC
WAC
WESF
WIDS
WMA
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Plutonium Isolation Facility

Plutonium Reclamation Facility

principal study question

plutonium-uranium extraction

Resource Conservation and Recovery Act of 1976-

Recovery of Uranium and Plutomum by Extraction
reduction-oxidation

RESidual RADioactivity dose model

rubber glove

remedial investigation

remedial investigation/feasibility study

remote mechanical “A”

remote mechanical “B”

remote mechanical “C”

record of decision

sampling and analysis plan

single-shell tank

subsurface transport over multiple phases

to be considered

tributyl phosphate

toxicity characteristic leaching procedure

radioactive waste containing more than 100 nCi/g (3700 Bqg/g) of
alpha-emitting transuranic isotopes with half-lives greater than 20
years, other than the exceptions noted in DOE G 435.1-1, Chapter 3,
“Transuranic Waste Requirements”
transuranic

treatment, storage, and disposal

uranyl nitrate hexahydrate

uranium trioxide

unplanned release

uranium recovery process

volatile organic compound

Washington Administrative Code

Waste Encapsulation and Storage Facility
Waste Information Data System database
Waste Management Area
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If You Know
Length
inches
inches

feet

yards

miles

Area

sq. inches
sq. feet

sq. yards

sq. miies
acres

Mass (weight)
ounces
pounds

ton

Volume
teaspoons
tablespoons
fluid ounces
cups

pints

quarts
gallons
cubic feet
cubic yards
Temperature
Fahrenheit

Radioactivity

picocuries

Into Metric Units
Multiply By

254
2.54
0.305
0.914
1.609

6.452
0.093
0.836
2.6

0.405

28.35
0.454
0.507

5

15
30
0.24
0.47
0.95
38
0.028
0.765

subtract 32,
then
multipty by
5/9

37
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To Get

Millimmeters
Centimeters
Meters
Meters

Kilometers

$q. centimeters
8q. meters

8q. meters

sq. kilometers

Hectares

Grams
Kilograms

metric ton

Milliliters
Milliliters
Milliliters
Liters

Liters

Liters

Liters

cubic meters

cubic meters

Celsius

Millibecquerel

METRIC CONVERSION CHART

If You Know
Length
millimeters
centimeters
meters
meters
kilometers
Area

8q. centumeters
5q. meters

$q. meters

sq. kilometers
hectares
Mass (weight)
grams
kilograms
metric ton
Volume
milliliters
liters

liters

liters

cubic meters

cubic meters

Temperature

Celsius

Radioactivity

millibecquerel

Out of Metric Units

Multiply By

0.039
0.394
3.281
1.094
0.621

0.155
10.76
1.186
04
2.47

0.035
2.205
1.162

0.033
2.1
1.057
0.264
35.315
1.308

multiply by
9/5, then add
32

0.027

To Get

inches
inches
feet
yards

miles

sq. inches
sg. feet
sq. yards
sq. miles

acres

ounces
pounds

ton

fluid ounces
pints

quarts
gallons
cubic feet

cubic yards

Fahrenheit

picocuries
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1.0 STEP 1 -- STATE THE PROBLEM

Given that the process pipeline systems in the Central Plateau received waste discharges, the
problem is to determine from process history and/or data collection and analysis whether
pipelines or surrounding soils contain constituents that are above regulatory and/or risk

thresholds.

1.1  INTRODUCTION

This summary report has been developed to support the remedial investigation/feasibility study
(RI/FS) and remedial action decision-making processes for the 200-1S-1 Operable Unit (OU).
This report supports the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) RUFS activities for the 200-IS-1 Tanks/Lines/Pits/Boxes Waste Group
OU. This OU is located mainly within the 200 Areas of the Hanford Site, but portions of the
process pipeline systems extend outside the 200 Areas. The 200 Areas, and their designated
industrial-exclusive land-use assumptions, are defined in DOE/EIS-0222-F, Final Hanford
Comprehensive Land-Use Plan Environmental Impact Statement, and the associated record of
decision (ROD) (64 FR 61615, “Record of Decision: Hanford Comprehensive Land-Use Plan
Environmental Impact Statement (HCP EISY”). The 200 Areas are part of the Hanford Site in
south-central Washington State that are on the U.S. Environmental Protection Agency’s (EPA}
National Priorities List (40 CFR 300, “National Oil and Hazardous Substances Pollution
Contingency Plan,” Appendix B, “National Priorities List,”) under CERCLA (Figure 1-1). The
general CERCLA RI/FS process is described in EPA/540/G-89/004, Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA, Interim Final,

OSWER 9355.3-01. The application of the CERCLA RI/FS process in the 200 Areas 1$
described in DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study
Implementation Plan — Environmental Restoration Program (hereinafter referred to as the

Implementation Plan).

The original set of waste sites assigned to this OU in the Implementation Plan has been revised
by the addition of new waste sites and the reclassification of accepted waste sites in accordance
with RL-TPA-90-0001, Tri-Party Agreement Handbook Management Procedures, Guideline
Number TPA-MP-14, “Maintenance of the Waste Information Data System (WIDS).”

1.2 PROJECT SCOPE

The project scope includes the data quality objective (DQO) process and development of a
sampling and analysis plan (SAP). The DQO process is a seven-step planning approach to
develop sampling designs for data-collection activities that support decision making. The scope
of this DQO summary report is limited to the inactive process-waste pipeline systems within the
200-1S-1 OU (i.e., pipelines, diversion boxes, catch tanks, related waste transfer infrastructure,
and associated unplanned releases in surrounding soils). The DQO process does not include
evaluation of waterlines, utility lines, inert gas lines, sanitary sewer, storm water, and
aboveground pipelines or active pipelines.
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Figure 1-1. Location of the Hanford Site and the 200 Areas.
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1.3 PROJECT OBJECTIVES

The objectives of the DQO process for the 200-18-1 QU process-waste pipeline systems within
the Central Plateau include the following.

1.

. 10.

Determine the environmental measurements necessary to support the RUFS process and
remedial decision-making.

Address both human-health and ecological risks.

Identify potential remedial alternatives and consider them as part of the BQO
development. The DQO process and subsequent SAP will support the collection of
data that will be used to evaluate remedial alternatives and the need for treatability
studies and to select a preferred alternative through the RVFS process. Additional data
uses may be to support waste acceptance for pipelines or soils that will be subject to
removal, treatment, and disposal.

Ensure that the DQO summary report and SAP support development of the RUFS work
plan (DOE/RL-2002-14, T anks/Lines/Pits/Boxes/Septic Tank and Drain Fields Waste
Group Operable Unit RI/FS/Work Plan and RCRA TSD Unit Sampling Plan; Includes
200-1I5-1 and 200-ST-1 Operable Units).

. Develop strategies that are inclusive of both Resource Conservation and Recovery Act

of 1976 (RCRA) and CERCLA requirements for 200-IS-1 OU process-waste pipeline
systems within the Central Plateau.

Develop preliminary conceptual-contaminant-distribution model(s) that reflect the
physical characteristics of the process waste pipeline systems and surrounding soil and
the anticipated distribution of contaminants. Data collection will support refinement of
the model(s).

Determine if releases could result in negative impacts to human health and ecological
risks from surface to 4.6 m (15 ft) and to the underlying vadose zone in soil from 0 ft to

groundwater.

Ensure that the conceptual-contaminant distribution and exposure models developed
for the process-waste pipeline systems evaluate whether contaminant releases could
result in a negative impact to groundwater (i.e., exceedance of maximum contaminant

levels [MCL}]).

Identify and modify, as needed, the contaminant-transport models and risk-assessment
models.

Ensure that the data quality and type supports the models and the expected site-specific
configurations (e.g., relatively large depth to groundwater) including treatment, storage,
and disposal {TSD) units.

-3
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11. Document and support statistical approaches to decision-making.

PROJECT ASSUMPTIONS

The DQO process will be conducted in accordance with EPA/600/R-96/055, Guidance
Jor the Data Quality Objectives Process, EPA QA/G-4, and Section 6.1 of the
Implementation Plan (DOE/RL-98-28).

Existing characterization data and process knowledge for process-waste pipeline systems
within the 200-1S-1 OU and supporting data (e.g., characterization results from
associated waste sites in other OUs) will be used in the DQO process and for preparing
the RI/FS work plan.

The remedial investigation (RI) (that 1s, imitial OU characterization) will be used to
refine the preliminary conceptual-contaminant-disiribution model(s) for the process-
waste pipeline systems. In the feasibility study (FS), the preliminary conceptual-
contaminant-distribution models and the preliminary exposure model will be used to
develop and evaluate remedial-action alternatives applicable to the OU.

Additional characterization data may be needed to refine conceptual models to support
the FS.

Field screening characterization data will be collected when appropriate.

While this DQO includes the screening of contaminants against ecological soil
protection values, the ecological risk assessment being performed for the Central Plateau
will stand as the ecological risk assessment for the 200-1S-1 and 200-ST-1 OUs.

Project-specific assumptions for the RI include the following.

The 200-1S-1 OU is a source waste group. Investigations will focus on process-waste
pipelines, pipeline structures, and their contents, as well as on the surrounding vadose-
zone soil.

The potential for transuranic radionuclides at waste-definition concentrations greater
than 100 nCi/g may exist for process-waste pipeline systems in this OU. (Transuranic
[TRU] waste is radioactive waste containing more than 100 nCi/g (3700 Bg/g) of alpha-
emitting transuranic isotopes with half-lives greater than 20 years, other than the
exceptions noted in DOE G 435.1-1, Implementation Guide for Use with

DOE M 435.1-1, Chapter 3, “Transuranic Waste Requirements™).

No preliminary conceptual-contaminant-distribution model(s) for the 200-IS-1 OU waste
group was developed in DOE/RL-96-81, Waste Site Grouping for 200 Areas Soil
Investigations. Preliminary model(s) for process-waste pipeline systems will be
developed as part of the DQO process.

1-4
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« Remedial actions likely will be required for some 200-1S-1 OU process-waste pipeline
systems to achieve applicable or refevant and appropriate requirements (ARAR),
including soil cleanup standards of WAC 173-340, “Model Toxics Control Act --
Cleanup,” for chemical contaminants. For the purpose of direct-exposure evaluations,
process-waste pipeline systems in this OU that are outside the 200 Areas land-use
boundary will use cleanup levels based on an unrestrictive land-use scenario. Evaluation
of the potential to impact groundwater will include use of unrestricted soil-cleanup
levels. Industrial soil-cleanup levels are defined in WAC 173-340-745, “Soil Cleanup
Standards for Industrial Properties,” while unrestricted soil-cleanup levels are defined in
WAC 173-340-740, “Unrestricted Land Use Soil Cleanup Standards.” The radiological
dose limits will be determined in the future. For the purposes of this DQO process, a
dose range from 15 to 100 mrem/yr above natural background is applied for
radionuclides in soil.

« Potential data uses that need to be considered when developing DQOs include refining
the preliminary conceptual-contaminant-distribution model, remedial-action alternatives,
remedial-action decisions, and risk assessment; and maintaining worker health and
safety.

« The collected data will be used to support the disposal of investigation-derived waste
(IDW). The data collected to solve the problem statement will support the designation of
the IDW. However, before the Rl is conducted, a separate DQO activity will be
conducted to support waste designation. Any additional sampling requirements needed
for waste designation will be identified at that time.

+ Potential characteristic waste initially will be evaluated based on total analytical results.
Toxicity characteristic leaching procedure (TCLP) analysis may be required if total
results exceed or equal 20 times the regulatory standards identified in WAC 173-303-
090, “Dangerous Waste Characteristics.” TCLP results will be used for waste-
designation determinations.

1.5 PROJECT ISSUES

Project issues include both the global issues that transcend the specific DQO project and the
technical issues that are unique to the project. Both global and project technical issues have the
potential to impact the sampling design or the DQOs for the project.

1.5.1 Global Issues

« The radiological dose limit for industrial land use is a global issue for this project,
because the dose limit has not been established by decision-makers. This issue will be
defined further in the FS process and documented in the ROD for the OU.

« During the DQO workshop held on 10/24/05, the Washington State Department of
Ecology (Ecology) identified the following global issues.

1-5
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Pertaining to characterization needed to be performed in support of the RIFS process,
the need to define the nature and extent of contamination during the RUVFS 1s a
CERCLA requirement. This includes the lateral extent and depth of contamination.
The lateral extent and depth of contamination are needed to perform the cost
estimates that are required to evaluate different remedial alternatives. The lateral
extent must be known to the degree necessary to calculate costs with an accuracy
+50/-30 percent. Ecology acknowledges that they agree to the use of the analogous-
site approach as identified in the 200 Areas Implementation Plan (DOE/RL-98-28), in
appropriate circumstances. Ecology questions the use of this approach for pipelines.

Currently, there is no means for establishing consistent performance standards for
RCRA past-practice pipelines and TSD pipelines that contain dangerous waste
constituents, because of the latter’s requirement for removal and decontamination to
the extent practical, as defined in WAC 173-303-610(2).

3. A distinction needs to be made between pre- and post-1970 TRU material.

On October 11, 2006, Ecology identified additional global issues.

I.

The 2™ sentence of the DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use
Plan Environmental Impact Statement, (HCP) Record of Decision says:

“The purpose of this land-use plan and its implementing policies and procedures is to
facilitate decision-making about the site's uses and facilities over at least the next
50 years.” Junderline added for emphasis]

The HCP also says that:

“The designation of the Central Plateau for Industrial Exclusive use is consistent with
its current management and operation and allows DOE to continue Waste
Management operations in this area of the site and to expand existing facilities or
develop new facilities to meet future mission needs.”

These DOE operations have a current regulatory dose limit of 5,000 mrem per year
for trained DOE workers (10 CFR 835.202). DOE also has a requirement to restrict
dose to visitors to 100 mrem per year (10 CFR 835.208); they do this through
administrative controls, not cleanup levels.

Therefore, we expect risk assessments to use a DOE worker scenario for the first

50 years. The applicable dose limit is 5000 mrem/year exposure to radioactivity. At
this level within this time period, the remedy would still be protective. Again for
DOE worker scenario, the Hazard Index for hazardous constituents must be < 1.0.
The carcinogenic risk from non-radioactive dangerous waste constituents must be

< 1x10-6 for individual chemicals, and < 1x10-5 cumulative. There is no
groundwater pathway in the exposure scenario.

An "industrial” (non-exclusive) exposure scenario applies between 50 and 150 years.
Exposure to radioactivity must achieve a dose limit of 15 mrem/yr to be protective.
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The Hazard Index for hazardous constituents must be < 1.0. The carcinogenic risk
from non-radioactive dangerous waste constituents must be < 1x10-6 for individual
chemicals, and < 1x10-5 cumulative. The groundwater pathway is not included
directly. However, transport of waste site contaminants to the groundwater must
achieve non-degradation standard.

After 150 years, the assumed land use is still industrial (non-exclusive). The
applicable dose limit is still 15 mrem/year, which determines cleanup levels. We also
evaluate intruder risk after 150 years, which should meet 15 mrem/year limits.
Intruder risk is analyzed using a residential farmer scenario, and a construction
worker/trenching scenario. Groundwater pathway is used. I these evaluations do not
achieve 15 mrem/year, the feasibility will need to consider this in the evaluation of
Jong-term effectiveness (1 of 9 CERCLA criteria).

A Native American Scenario should also be evaluated after 150 years. It should meet
a 15 mrem/year dose limit. A groundwater pathway should be used.

2. Appendix C of the Hanford Federal Agreement and Consent Order Action Plan must

be updated to reflect the current waste sites to be included in the 200-I1S-1 Operable
Unit.

3. Ecology advocates the use of wildlife, plants, and soil biota for industrial land use.

4. Ecology believes that the soil clean up levels should account for protection of surface

water impacts by the pipelines on the Central Plateau.

1.5.2 Project Technical Issues

The project technical issues include the following.

Characterization of the 200-18-1 OU process-waste pipeline systems must consider
radiological control requirements for possible TRU-contaminated soils. If contaminated
soils are present above the TRU waste definition level in the process-waste pipeline
systems, additional health and safety restrictions will be imposed on workers and work

practices.

Consistent protocols need to be established site-wide for dealing with data usability,
including the use of data with qualifiers and non-detect data for risk assessment. DOE
uses the latest version of EPA/540/1-89/002, Risk Assessment Guidance for Superfund
(RAGS), Volume I -- Human Health Evaluation Manual, (Part A) Interim Final,
OSWER 9285.7-01 A, for usability of data including the use of data with qualifiers and
non-detect data for risk assessment.

Boundary issues (that is, waste site and contaminant responsibility) affecting
characterization and remediation alternative evaluations need resolution.
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o  Technical issues impacting RVFS work plan development identified by Ecology include .
the following.

» A decision-making process needs to be established for this project for residual
nonradiological contamination inside of pipelines. This is because the WAC 173-340
standards pertain to soil contamination, not residual contamination inside of pipelines.

» 40 CFR 300.430(b)(3), “Remedial Investigation/Feasibility Study and Selection of
Remedy,” “Scoping,” states “...the lead agency shall:.. (3) Identify likely response
scenarios and potentially applicable technologies and operable units that may address
site problems.” This DQO is focused on the 200-IS-1 OU. The work plan for this OU,
DOE/RL-2002-14, will identify the likely response scenarios and applicable
technologies.

On October 11, 2006, Ecology identified an additional technical issue.

» Resolve the comment on the use of congeners and detection limits for analysis of
samples in this DQO (EPA Method 8082 vs 1668 in SW-846, Test Methods for
Evaluating Solid Waste: Physical/Chemical Methods, Third Edition; Final Update
J1I-A, as amended). The path forward on this issue is to propose a tiered approach with
Aroclor’ analysis serving as a screen. Only when Aroclors are present at a mutually
agreed-to threshold concentration would congener analysis proceed.

1.6  WASTE SITES AND OPERATING HISTORY

The following facilities generated and stored waste streams for the 200-1S-1 OU process-waste
pipeline systems:

« BPlant

+« T Plant

» U Plant and Uranium Trioxide (UQO;3) Plant

¢ Reduction-Oxidation (REDOX) Plant (S Plant)

» Plutonium-Uranium Extraction (PUREX) Plant (A Plant)
o Z Plant Complex

« Hot Semiworks Facility (C Plant)

» Tank farms, evaporators, and ancillary facilities.

Discussions of the U Plant and UQs Plant are included for completeness of information on
process-waste operations. Pipelines located within the 200-UW-1 OU are not part of the

200-1S-1 OU process-waste pipeline systems.

! Aroclor is an expired trademark.
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1.6.1 Plant History

The following discussion summarizes historical process operations at 200 Areas facilities that
were associated with the 200-18-1 OU process waste pipeline systems.

1.6.1.1 B Plant

Constructed in 1944, the B Plant Complex operated from 1945 to 1952, using the bismuth
phosphate/lanthanum fluoride process to recover plutonjum. The bismuth phosphate/lanthanum
fluoride process steps were conducted in the 221-B Canyon Building as a series of batch-wise,
inorganic chemical separation steps that removed plutonium from the dissolved irradiated
uranium fuel rods. The lanthanum fluoride process was conducted in the 224-B Facility and
further purified the plutonium. The 222-B Laboratory supported operations at the 221-B Canyon
Building Complex and other 200 Areas facilities from 1945 to 1952.

Starting in 1952, the 221-B Plant was decontaminated and later refitted for waste treatment
operations. In 1963, the Waste Fractionization Project began recovering strontium, cerium, and
rare earth metals as part of Phase 1 processing. Phase I processing ended in June 1966 to
accommodate Phase 11 construction, and Phase Il waste fractionization processing began in
1968. This process separated the radionuclides 8r-90 and Cs-137 from high-level/high-activity
PUREX and REDOX waste and stored a concentrated solution of S1-90 and Cs-137 at the
221-B Building. Large quantities of tank wastes were transferred to B Plant for fission product
recovery. In 1968, B Plant underwent further renovations, and the Waste Encapsulation and
Storage Facility (WESF) was added to concentrate, encapsulate, and store radioactive waste.
Waste fractionization and encapsulation continued until 1986 (DOE/RL-92-05, B Plant Source

Aggregate Area Management Study Report).

1.6.1.2 T Plant

The T Plant was constructed from 1943 through 1944, and the bismuth phosphate/janthanum
fluoride process was used from 1945 to 1956 to recover plutonium. In 1957, the 221-T Canyon
Building was converted to a decontamination and equipment refurbishment facility. The facility
provided services in radioactive decontamination, reclamation, and decommissioning of process
equipment, and it continues to serve the Hanford Site in this capacity. A series of testing
programs by Pacific Northwest National Laboratory and Westinghouse Hanford Company
occurred intermittently from 1964 to 1990 (DOE/RL-91-61, T Plant Source Aggregate Area
Management Study Report). The 222-T Laboratory supported operations at the 221-T Building
from 1945 to 1956. After 1956, all laboratory analyses of T Plant operations were sent to the

222-S Laboratory.
1.6.1.3 U Plant and Uranium Trioxide Plant

The U Plant was constructed in 1944 and included the 221-U Canyon Building, the 224-U
Building, and the 222-U Laboratory. The U Plant’s design matched that of the T and B Plants
and initially was used to train personnel for the bismuth phosphate operations. For training only,
water was used in the plant systems, and no waste was generated. In 1951, the U Plant was
modified for the uranium recovery process (URP), which ran from 1952 to 1958. Uranium metal
wastes from the bismuth phosphate process, stored in the single-shell tanks (SST), were
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transferred to the 221-U Building where a large-scale solvent-extraction process was used {o .
separate uranium from fission products. The process was the first to use tributyl phosphate

(TBP) solvent in a normal paraffin hydrocarbon (NPH) diluent, later applied at the PUREX

Facility. The residual high-activity wastes then were returned to the tank farms. In 1953, a

“scavenging” step to precipitate Sr-90 and Cs-137 fission products was implemented in the URP

operation. Following cessation of the URP, the 221-U Plant also performed equipment

decontamination operations similar to those conducted at T Plant before the U Plant was

decontaminated in 1966-1967 (DOE/RL-91-52, U Plant Source Aggregate Area Management

Study Report).

The final operation of the URP was conducted in the 224-U Building. Uranyl nitrate
hexahydrate (UNH) was calcined into UO; powder and packaged for shipment offsite. The
facility also received uranium-bearing solutions from the 202-S REDOX Facility from 1951 until
1967, when that process was stopped. In 1957, the batch operation was updated to a contirmous-
flow calcining process, and the 224-U Building became known as the UO3 Plant
(DOE/RL-91-52). The UO; Plant also received PUREX uranium hexahydrate from 1958 to
1972, when PUREX was placed in “stand-down” mode. The UQ; Plant resumed operations in
1984 to process UNH following the 1983 restart of the PUREX Plant. The UQ; Plant operations
ceased in 1988 (DOE/RL-2000-60, Uranium-Rich/General Process Condensate and Process
Waste Group Operable Units RI/FS Work Plan and RCRA TSD Unit Sampling Plan; Includes
200-PW-2 and 200-PW-4 Operable Units, Rev. 1, Reissue), except for a final 1993 run that
processed PUREX waste generated during a 1992 cleanout run.

1.6.1.4 Reduction-Oxidation Plant (S Plant)

The REDOX process was conducted at the 202-S REDOX Plant (also known as S Plant) and was
the first continuous separations process at the Hanford Site that recovered both uranium and
plutonium. The process was based on a solvent-extraction technology that used methyl isobutyl
ketone (MIBK, or hexone) and aluminum nitrate nonahydrate (ANN) 1n nitric acid to complete
these separations. Plant operations began in 1952 and continued until 1967, when a fire in the
plutonium purification column at the 233-S Plutonium Concentration Facility halted operations
(DOE/RI.-91-60, S Plant Source Aggregate Area Management Study Report).

The 222-S Laboratory currently is one of the primary waste generators in the REDOX area. The
jaboratory was constructed from 1950 through 1951 and is located immediately south of the
202-S Canyon Building. The laboratory provides high-, moderate-, and low-activity radiological
and nonradiological analytical services for operations in the 200 Areas. The laboratory continues
to support Hanford Site operations, with emphasis on waste management, offsite shipment
certification, chemical processing, and environmental monitoring programs throughout the

200 West and 200 East Areas (including B Plant, U Plant, the tank farms, the 242-A and

242-S Evaporators, WESF, PUREX Plant, and Z Plant Complex operations).

1.6.1.5 Plutonium-Uranium Extraction Plant (A Plant)

The PUREX process was based on the same solvent extraction developed for the URP operation
at U Plant. The separation process was conducted at the 202-A PUREX Plant. Started in 1955,
it initially complimented and then replaced the REDOX process, operating continuously until
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1972. The PUREX process used TBP in NPH and a recoverable salting agent (nitric acid) that
proved economically more feasible, generated less waste, and operated more safely than the
REDOX process. The PUREX Plant was placed in standby mode from 1972 until it was
restarted in 1983, continuing operation until 1988. The internal piping and vessels were flushed
out in a series of cleanout runs in 1992, and the facility then was deactivated. The 202-A
Laboratory inside the 202-A Building supported PUREX operations from 1955 to 1972 and

again from 1983 to 1988.

1.6.1.6 Z Plant Complex

The Z Plant Complex consists of two main buildings and numerous smaller facilities that were
used to isolate and purify plutonium. Other processes produced metallic plutonium and
plutonium oxides, milled and machined plutonium oxides and metals, and processed plutonium
scrap materials. Various operations and experimental laboratories also supported the many
missions of the Z Plant Complex. At present, the Z Plant Complex is being transitioned from

a stabilization mission to deactivation and decommissioning as part of Plutonium Finishing Plant
(PFP) site closure.

The 231-Z Building, also known as the Plutonium Isolation Facility (PIF) or the Concentration
Building, was the final step for plutonium extracted in the B and T Plant bismuth phosphate
process. It was constructed in 1944 and served to further purify plutonium-product solutions and
convert them to a concentrated plutonium/nitrate paste before shipment offsite. With
construction and startup of PFP in 1949, the 231-Z Building was converted into a plutonium
metallurgy laboratory (Materials Engineering Laboratory) and operated in this capacity from the
1950s through 1970s. The U.S. Atomic Energy Commission’s Division of Military Application
used the facility between 1960 and 1975 to support testing programs at the Nevada Test Site.
Gloveboxes, hoods, and other plutonium-containing equipment were decontaminated between
1978 and 1982. The 231-Z Building currently is in post-operation surveillance and maintenance
mode and is awaiting closure.

In 1948, the 234-5 Z Building (PFP) and ancillary facilities were constructed to replace the
isolation process in the 231-Z Building. A series of processes, or lines, were used to reduce
plutonium nitrate to a metal or oxide form. The rubber glove (RG) line initially was used to
reduce plutonium nitrate to metal and/or oxide forms beginning in 1949, using a batch, inorganic
chemical process. The remote mechanical “A” (RMA) line operations replaced the RG
operations in 1953 and continued until 1979. The remote mechanical “C” (RMC) line became
operational in 1960 and continued until 1989. A remote mechanical “B” (RMB) line was built
but never operated. The RMA and RMC used the same chemical process as the RG line;
however, the RMA and RMC operations were conducted by operators using remote mechanical
devices rather than rubber gloves within gloveboxes and hoods. The PFP also was used to
fabricate plutonium metal into weapons shapes from the metal buttons produced in the RMA line
operations from 1953 to the 1970s and in the RMC Ime operations from 1962 to the early 1990s.
Process lines within the 234-5 Building have been deactivated, and the structure is awaiting

remediation.

Scrap plutonium was reprocessed at several facilities between 1953 and 1987. The 234-5 Z
Building housed the Recovery of Uranium and Plutonium by Extraction (RECUPLEX) process,
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which used TBP in a carbon tetrachloride diluent. The RECUPLEX process operated from 1953 .
until a criticality ended operations in 1962. The Plutonium Reclamation Facility (PRF), located

in the 236-Z Building, replaced RECUPLEX operations in 1964. The PRF operated until 1987

and recovered plutonium from scrap solutions and materials within the PFP and other DOE

facilities using the same basic chemical separations reactions used in the RECUPLEX process.

The 242-7Z Waste Treatment Facility housed the americium-recovery process line. The process
was used from 1964 to 1976 to recover americium from the PFP process line when the 1on-
exchange (IX) column ceased operations. The 242-Z Waste Treatment Facility has been
deactivated and is awaiting final closure.

The 241-Z Vault is located south of the 234-5 Z Building and houses equipment used to
temporarily store and treat process effluents from PFP. The facility includes a series of five
below-grade tanks set in individual concrete sumps (including four RCRA TSD unmits: D-4, D-5,
D-7, and D-8). Also included are two above-grade tanks used to mix chemical additives.

1.6.1.7 Hot Semiworks Facility (C Plant)

The Hot Semiworks Facility (or C Plant) was the main experimental process engineering
laboratory for the Hanford Site and was used to test separations processes using high-activity
materials. The original site consisted of the 201-C Process Building, support facilities, and the
209-E Critical Mass Laboratory. At present, the 201-C Building has been dismantled to grade
and is covered under a 2.4 to 3 m (8- to 10-ft) thickness of fly ash. The 209-E Critical Mass
Laboratory, used to test configurations of TRUs to better quantify criticality parameters, 1s
awaiting decontamination,

During its history, the Hot Semiworks Facility went through three distinct operational phases:

(1) pilot-plant testing for the REDOX process, (2) pilot-plant testing for the PUREX process, and
(3) pilot-plant testing for the strontium recovery process. The REDOX process studies took
place between November 1952 and October 1953. Among other things, these studies evaluated
dissolution and feed preparation, solvent-extraction processes, and process scavenging.

The PUREX process was studied mtensively at the Hot Semiworks Facility between 1954 and
1957. Testing included processing irradiated slugs produced at the Hanford Site to recover
plutonium and decontamination products. Among the aspects of the process investigated were
process chemistry, properties of chemical solvents at different concentrations, solvent recycling,
uranium-processing rates, solvent-extraction column performance, and decontamination

deficiencies.

Hot semiworks studies for the purification of Sr-90 took place between 1961 and 1967. The
strontium recovery process was performed via solvent extraction using a complexant
di-2-ethyl-hexyl phosphoric acid (D2EHPA) to extract strontium from acid solutions of waste
fuels (HW-72666, Hot Semi-Works Strontium-90 Recovery Program). Cerium, technetium, and
promethium, as well as minor amounts of americium and curium in the final production run, also

were extracted.
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1.6.1.8 Tank Farms, Evaporators, and Ancillary Facilities

Since 1944, high-level wastes generated by the separations plants have been stored in 149 SSTs
and 28 double-shell tanks (DST) within the 200 Areas. The 177 tanks are grouped into 12 SST
and 6 DST tank farms. All tank farms and most ancillary equipment carry a “241-” prefix to
identify their association with high-level/high-activity waste storage. The individual tank farms
carry a letter code (A, B, C, S, T, and U), indicating the original processing plant from which the
farm received waste. For remediation purposes, the 18 tank farms presently are grouped into one
of seven tank Waste Management Areas (WMA), which include all facilities and equipment

within the respective fence lines.

The B, C, T, and U Tank Farms initially were constructed in 1943 with twelve 2,006,050 L
(530,000-gal) capacity, 22.9 m (75-ft) diameter 100-series tanks arranged in four, three-tank
cascades. In addition, four 208,175 L (55,000-gal) capacity, 6.1 m (20-ft) diameter 200-series
tanks also were built into each farm. All SST tanks are constructed of a single concrete vertical
wall, with dished bottoms and curved plates joining the bases to the vertical sides. Four
diversion boxes were constructed for each tank farm to route waste to individual tanks or tank
cascades. The BX Tank Farm was built in 1947 for added storage capacity.

The operating capacity of these first-generation tank farms was quickly reached, and new
second-generation tanks were constructed. Tanks built at the BY, S, TX, and TY Tank Farms
between 1948 and 1953 each provided a 2,838,750 L (750,000-gal) storage capacity. These
tanks have the same diameter and general construction as the first generation of tanks but have
an increased working depth. Third-generation tanks were built between 1954 and 1963 at the A,
AX, and SX Tank Farms. These tanks were designed to provide 3,785,000 L (1,000,000 gal) of
storage capacity. Third-generation tanks have a different design and construction than earlier
generations of tanks. With each new tank farm, additional diversion boxes were added, as well
as additional pipelines and related ancillary equipment.

In 1966, the design of tanks changed from a single steel-lined concrete wall to an inner steel and
outer concrete wall (or double-shell) design. Between 1966 and 1986, DST designs were used
for the remaining six farms: SY, AN, AP, AW, AY, and AZ Tank Farms. These tanks are much
smaller in size but have an increased capacity to handle high-heat loads associated with
self-boiling, high-level/high-activity wastes generated at the REDOX and PUREX facilities.

Also associated with both the SST and DST tank farms are several tank evaporators or
solidification systems. Large-scale evaporators were constructed near the B, T, S, and A Tank

Fammns.

o The 242-B Evaporator was constructed in 1951 to process first-cycle wastes from the
bismuth phosphate process in the 241-B Tank Farm. The evaporator ran between
December 1951 and November 1954, reclaiming over 26,530,000 L (7,000,000 gal) of
tank space. The 242-B Evaporator was shut down in 1962. It was active thereafter
supporting other activities but not necessarily evaporating tank waste.

o+ The 242-T Evaporator is located within the shared fence line of the TX and TY Tank
Farms. The evaporator was constructed in 1950 and evaporated T, TX, and TY Tank
Farm wastes between 1952 and 1956 and again between 1966 and 1976. It then was
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converted for the neutralization of Z Plant wastes and later supported the salt-well .
pumping program until 1985. The 241-T Evaporator was shut down in 1976. It was
active thereafter supporting other activities but not necessarily evaporating tank waste.

» The 242-S Evaporator, located north of and adjacent to the S Tank Farm, operated
between 1973 and 1980 and was used to reduce waste volumes in the S and SX Tank
Farms. The 242-S Evaporator currently is shut down and in a standby mode, but is not
expected to be restarted.

« The 241-A Evaporator was built between 1974 and 1977 and is located in the southeast
comer of the A Tank Farm. This evaporator is an integral, operating part of current and
future (through 2018) waste retrieval and management activities. The 242-A Evaporator
has been used to reduce the waste volume at a number of tank farms and has helped limit
the number of DSTs required to store liquid waste generated at the Hanford Site.

Two in-tank-solidification (ITS) systems were installed the BY Tank Farm. ITS#1, which used
heated air circulated through tank waste, was installed for Tanks 241-BY-101 and 241-BY-102
and began operation in 1965. ITS#2, using an in-tank heater, was installed first in Tanks
241-BY-111 and 241-BY-112 and operated between 1968 and 1974. The ITS#2 design was
extended to the remaining BY Tank Farm tanks by 1971, and ITS#1 was converted to a cooler
for ITS#2. The ITS process was superseded by salt-well pumping and was shut down in 1974.

Outside the tank farm fence lines, a great number of pipelines and ancillary equipment were .
constructed to support plant operations and waste transfers. At Jeast 160.9 km (100 mi) of

pipelines and numerous diversion boxes, catch tanks, and vaults are known. Pipelines used to

transfer high-level/high-activity wastes initially were buried directly in trenches. A series of

failures in the 1940s led to a design where up to 15 pipelines were placed in covered, below-

ground concrete troughs, or encasements. The encasements extended between diversion boxes

and were designed so that liquids lost in pipeline leaks drained into a diversion box or catch tank.

Catch tank liquids could be pumped out and returned to the tank farm or processing facility.

More recently, pipe-in-pipe designs have replaced encasements.

1.6.2 Process Information

The 200-1S-1 OU process waste pipeline systems received waste from several 200 Areas
processes, including the following:

« Bismuth phosphate/lanthanum fluoride
« URP, UOs; operations, and scavenging operations
+ REDOX

« PUREX

« Isotope (strontium/cesium) separations, recovery, and storage operations



D&D-30262 REV 0

« PFP operations, machining, and plutoniuny/americium scrap reCOVery processes
(i.e., RECUPLEX, PRF, and americium recovery)

« Tanks waste evaporation/solidification operations.

The processes conducted in the 200 Areas that generated the primary waste streams Impacting
200-IS-1 OU process waste pipeline systems included the processes discussed in the following
subsections.

1.6.2.1 Bismuth Phosphate/Lanthanum Fluoride

The bismuth phosphate process used sodium hydroxide to remove the aluminum cladding and
concentrated nitric acid to dissolve the fuel rods. Bismuth phosphate and bismuth oxynitrate
were used to support precipitation of plutonium; hydrogen peroxide, sodium dichromate, ferrous
hydroxide, and ferrous ammonium sulfates were used to change the plutonium valence states
during the oxidation/precipitation reactions. Phosphoric, sulfuric, and nitric acids were added to
dissolve the precipitates that formed. In the bismuth phosphate process, the bismuth phosphate
preferentially attracted plutonium from the solution; the plutonium, as a precipitate, was
physically separated by centrifuging.

The lanthanum fluoride process further purified the dilute plutonium solution created in the last
step of the bismuth phosphate process. The dilute plutonium nitrate supernatant was oxidized
with sodium metabismuthate. Phosphoric acid was added to precipitate impurities, and the
resulting solution was treated with oxalic and hydrofluoric acids and lanthanum salt.
Consequently, lanthanum fluoride and plutonium fluorides were co-precipitated. The lanthanum
and plutonium fluoride solids then were converted to hydroxides by the addition of a hot
potassium hydroxide solution. The hydroxides were washed with water, dissolved in nitric acid,
and heated to form a concentrated plutonium nitrate solution. This solution was sent to the
731-Z Plutonium Isolation Facility for further purification treatments and evaporation.

A concentrated plutonium nitrate paste was the final product. Every 760 L (200-gal) batch of
dilute, unpurified plutonium solution entering the 224-B or T Concentration Facility yielded an
estimated 30 L (8 gal) of purified concentrated weapons-grade plutonium (HW-10475, Hanford
Engineer Works Technical Manual [T/B Plants]).

1.6.2.2 Uranium Recovery Process, UO; Plant, and Scavenging Operations

The URP was implemented at the U Plant to recover the spent uranium from the metal waste and
first-cycle waste streams generated during the bismuth phosphate process for reuse in weapons-
grade plutonium production. The URP was performed in three phases. The first phase consisted
of removing bismuth phosphate waste (i.e., metal waste, first-cycle supernatants, and cell 5 and 6
drainage) from the C, U, T, TX, TY, B, BX, and BY Tank Farms and preparing the sludge-slurry
solution using nitric acid to dissolve the uranium metal and jet it into the U Plant. A second
phase consisted of using a solvent-extraction process to separate the uranium from the remaining
plutonium, fission products, and chemicals. The counter-current, solvent-extraction process used
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TBP in an NPH diluent (e.g., AMSCO? or kerosene) that was less dense than water and assisted .
in the mass transfer of the separation process. Sulfamic acid and ferrous ammonia sulfate were

used to ensure that the correct valence states of the uranium were obtained. The separated UNH

then was sent to the 224-U Building (UO; Plant), where it was heated to approximately 204 °C

(400 °F) to drive off nitrate and water, which resulted in UO; powder. The UO: powder was

removed from the vessels, packaged, and shipped offsite, where it was then converted to uranium

metal. The uranium metal was sent back to the Hanford Site 300 Area to be reincorporated into

the uranium fuel rod production process (HW-19140, Uranium Recovery Technical Manual).

In 1953, tests were designed and conducted to separate the cesium and strontium from the URP
aqueous waste streams generated during the bismuth phosphate campaign. A method was found
to do so successfully. The “scavenging” process precipitated the long-lived fission products
(including Sr-90 and Cs-137) from the waste solutions by the addition of a metal/ferrous cyanide
complex. The metals that were most notable and most widely used to assist precipitation were
iron, nickel, and cobalt. Calcium nitrate and/or strontium nitrate often were added to enhance the
precipitation of Sr-90. Phosphate ions also were added to help the soil retain Sr-90. After the
TBP waste had been scavenged, it was returned to the B, BX, BY, T, TX, and TY Tank Farms to
allow the solids containing the fission products and scavenging chemicals to settle. The waste
liquid was sampled from the tanks at various depths and analyzed before the liquid effluent was
sent to cribs and/or trenches, depending on the concentrations of Cs-137 and Sr-90, or was
rerouted to other nearby tanks where settling continued or “in-tank” scavenging occurred. In-
tank scavenging actually was the addition of the ferrous cyanide complex to tank waste in tank
farm vaults, not in tanks. The waste then was routed back to the tank, allowing it to settle.
Samples of the supernatant were obtained. If the liquid was within “cribbable” or “trenchable”
limits, the }iquid then was routed out of the tank farm to vadose-zone disposal sites.

1.6.2.3 Reduction-Oxidation Process

The REDOX process was a solvent-extraction process that removed plutonium and uranium
from dissolved fuel rods into an MIBK (or hexone) solvent. The solvent-extraction process was
based on the preferential distribution of uranyl nitrate and the nitrates of plutonium between an
aqueous phase and an immiscible organic phase (DOE/RL-91-60). The REDOX process
included fuel decladding with a boiling sodium-hydroxide or sodium-nitrate solution for
aluminum-based cladding or a boiling ammonium-fluoride and ammonium-nitrate solution for
zirconium-based claddings. Feed dissolution using concentrated nitric acid, and plutonium
oxidation using potassium permanganate and sodium dichromate were completed
simultaneously. The prepared feed entered the packed, counter-current, solvent-extraction
column where acidified hexone was fed to the column from the bottom and the aqueous phase
(ANN scrub solution or salting agent} was fed to the column from the top. The aqueous
solubility of the uranium and phlutonium nitrates was reduced by increasing the nitrate
concentration in the aqueous phase and modifying other reaction parameters (e.g., temperature,
pH). The uranium and plutonium were extracted into the organic phase and routed to the second

2 AMSCO is the trade name of a kerosene-based solvent (Allen Maintenance Supply Company, Inc., Allentown,
Pennsylvania).
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series of purification/extraction columns, while the fission products remained in the aqueous
phase and were routed to the tank farms. Uranium and plutonium (present in the organic phase)
were chemically separated in the second series of extraction columns using a ferrous sulfamate
solution containing ANN, to reduce the plutonium to the +III valence state. Additional
purification cycles of uranium and plutonium were conducted in the third series of extraction
columns using the same chemical constituents. The solvent was recovered and recycled back
into the process after treatment, sampling, and analysis (HW-18700, REDOX Technical Manual).

1.6.2.4 Phitonium-Uranium Extraction Process

The PUREX process used a recyclable salting agent (nitric acid, which greatly lessened the cost
and the amount of waste generated) and TBP in an NPH solution as an extraction solvent. Fuel
decladding was performed using a boiling sodium-hydroxide or sodium-nitrate solution for
aluminum-based claddings or a boiling ammonium-fluoride and ammonium-nitrate solution for
zirconium-based claddings. Feed dissolution used concentrated nitric acid and ANN. The
prepared feed entered the pulsing, counter-current, solvent-extraction column where TBP diluted
in NPH was fed to the column from the bottom and the aqueous phase (sodium-nitrite or nitric-
acid salting-agent solution) was fed to the column from the top. Dilute nitric acid, ferrous
sulfamate, and sulfamic acid descended from the top of the second column to remove uranium
and neptunium from plutonium. Chemical separation processes were based on conducting
multiple purification extraction operations on the resulting aqueous nitrate solutions containing
each of the separated products in a second and third series of extraction columns, similar to
REDOX operations. The driving forces for the separations consisted of varying partition
coefficients between the agueous and organic phases, controlled by valence-state changes of the
element of interest (DOE/RI-92-04, PUREX Plant Source Aggregate Area Management Study
Report). The solvent and salting agents (¢.8., nitric acid) were recovered, treated, sampled,
analyzed, and recycled back into the process operations.

1.6.2.5 Isotope (Strontium/Cesium) Separations, Recovery, and Storage Operations

The 221-B Canyon Building is one of the primary B Plant facilities. It began various waste
treatment operations in 1965. In 1968, it was used in the isotope separations, recovery, and
storage program to recover cesium and strontium. Since 1968, several new structures have been
added to the 221-B Building, such as the 225-B WESF and the 212-B Cask Transfer Facility.

In 1963, the 221-B Building began recovering strontium, cerium, and rare earth metals using an
acid-side, oxalate-precipitation process as part of the Phase I processing for the 221-B Building
Waste Fractionalization Project. A centrifuge was used to separate the phases. The lead, cerium,
and rare-earth fractions were dissolved in nitric acid and stored. The strontium fraction was
thermally concentrated and stored. Portions of the strontium and rare earths produced in Phase |
were pumped by underground transfer line to the 201-C Hot Semiworks Plant for purification of
the Sr-90 fraction and separation of the rare-carth fraction in Ce-144 and a rare-earth fraction
including Pm-147. Phase I processing at the 221-B Building ended in June 1966 to
accommodate Phase 1] construction {DOE/RL-92-05).

The objective of Phase I processing was to restore services to the 221-B Building after its
extended shutdown and to accumulate an inventory of fission products. The Phase II portion of
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the project was the installation of facilities necessary to demonstrate a process system for .
packaging the long-lived fission products as a small-volume concentrated waste (Phase [II). The

purpose of Phase III was to provide waste fractionalization facilities in the 221-B Building for

reprocessing high-level/high-activity wastes from the PUREX Plant and B Plant tank farms into

fractions that could be immobilized and contained more safely (DOE/RL-92-05).

The Phase 111 waste fractionalization processing began at the 221-B Building in 1968. This
process separated the long-lived radionuclides Sr-90 and Cs-137 from high-level PUREX and
REDOX wastes and stored a concentrated solution of Sr-90 and Cs-137 at the 221-B Building.
Individual tanks at the B Plant contained up to 35 MCi of Sr-90 and Cs-137 at concentrations up
to 10,000 Ci/gal. The combined storage capacity of the tanks was estimated to be 85 MCi of
Sr-90 and 25 MCi of Cs-137 (DOE/RL-92-05).

Three processes were used for the waste fractionalization. The first process was the feed

preparation and solvent extraction of current acid wastes generated by the 202-A Building and

stored at the PUREX Plant and REDOX tank farms. The solids in these wastes contained about

S5 percent of the strontium and 70 percent of the rare earths. The solids, consisting mostly of

silicates, phosphates, and sulfates, were treated by a carbonate-hydroxide metathesis solution to

convert the sulfates to carbonate-hydroxide solids. These solids then were separated from the

solution by centrifuge and dissolved in nitric acid to recover the fission products. The dissolved

fission products were combined with original acid waste supernate after it had been treated to

form feed for the solvent-extraction columns by adding a metal-ion complexing agent, a pH

buffer, and a pH adjustment solution (DOE/RL-92-05). .

The feed went through a series of solvent-extraction columns. The solvent used was a mixture of
di(2-ethylhexyl) phosphoric acid extractant and TBP meodifier in an NPH diluent. The strontium,
cerium, and other rare earths were extracted from the aqueous phase into the solvent. The
aqueous fraction contained the cesium and was routed to the A or AX Tank Farms at the PUREX
Plant for temporary storage, to allow the decay of short-lived activity (DOE/RL-92-05).

The strontium fraction was stripped from the solvent with dilute nitric acid and thermally
concentrated with the cell 5 concentrator for storage in tanks in the 221-B Building’s cells 6
through 8. The cerlum and rare-earth fraction was stripped from its solvent with nitric acid,
combined with organic wash wastes, and sent to SST storage. The solvent was washed and
recycled for reuse (DOE/RL-92-05).

The second process used was a feed preparation and solvent-extraction process for processing
stored sludge wastes from the A, AX, and SX Tank Farms. The sludge was sluiced with
supernate and water and then pumped out of the tanks to the 244-AR or 244-SR Vault. At these
vaults, the sluicing water was decanted for storage to await treatment for cesium removal. The
sludge, containing the bulk of the fission products, was dissolved in nitric acid and transferred to
the 221-B Building for treatment (DOE/RL-92-05).

At the 221-B Building, the rare earths and strontium were precipitated as sulfates using lead
sulfate as a carrier to separate them from iron and aluminum. A sodium hydroxide-sodium
carbonate metathesis was performed to convert the sulfates to hydroxides and carbonates and to
eliminate the bulk of the lead. The product cake was centrifuged, dissolved with nitric acid, and

1-18



D&D-30262 REV O

accumulated for solvent-extraction treatment. The solvent extraction was similar to the solvent
extraction for the current acid waste. However, the aqueous waste fraction from the initial
solvent-extraction (containing the rare earths and the solvent wash) wastes were thermally
concentrated at the 221-B Building using the cell 20 concentrator and transferred to
immobilization processing (ITS) (DOE/RL-92-05).

The third waste fractionation process was the 1X of stored cesium supernates and sluicing
solutions. High-level tank farm supernates and sluicing water containing Cs-137 were passed
through an IX column at the 221-B Building. The cesium and a small fraction of sodium were
adsorbed on a synthetic alumino-silicate zeolite resin. About 97 percent of the adsorbed sodium
and 0.5 percent of the loaded cesium were designed to be removed from the column with a dilute
ammonium and carbonate-ammonium hydroxide scrub solution. Following this, the remaining
cesium was removed with a concentrated mixture of ammonium carbonate and ammonium
hydroxide. The cesium was thermally concentrated in the cell 20 concentrator and stored 1n
tanks in 221-B Building cells 14 and 17. The waste from the adsorption step was routed directly
to ITS. The column wash wastes and scrubs were thermally concentrated in the cell 23
concentrator before they were transferred to ITS. In 1974, the 221-B Building began using

cell 38 to perform final purification of the cesium before processing at the WESF. The strontium
solvent-extraction process operated until 1978. Cesium final purification was ended in 1983, and
strontium purification was ended in 1984 (DOE/RL-92-05).

The waste fractionalization process included a therma] evaporation concentrator in celi 23 to
concentrate process wastewater before it was disposed of. This system was used to concentrate
low-level radicactive waste after the cesium and strontium waste fractionalization process was
shut down in 1984. The DST waste was received at the 221-B Building for processing through
the low-level waste concentrator until 1986. The 221-B Building did not receive DST wastes
after April 1986, and processing of these wastes was completed by late 1986. Other sources of
the low-level waste included miscellaneous sumps and drains in the WESF, which diverted
decontamination waste solutions generated in the WESF process cells. Another contributor was
a liquid collection system located beneath the 40 cells in the 221-B Building that collected cell
drainage from decontamination work and water washdowns in the processing section of the

221-B Building (DOE/RL-92-05).

The concentrator process consisted of a vertical, single-pass, shell-and-tube, thermal-recirculated
and steam-heated evaporator. The evaporator had two bundles of tubes that contained low-
pressure steam to heat the process feed. The tube bundles heated the feed to the boiling point
and vaporized it. The evaporated liquid passed through a hi gh-efficiency deentrainer to remove
entrained liquid droplets and was condensed as process condensate.

1.6.2.6 Z Plant/Plutonium Finishing Plant Operations

At the Z Plant Complex, the recovered, purified plutonium was refined to one of several forms,
depending on the era and the available process.

The PIF process at the 231-Z Plutonium Isolation Facility was described as a batch-wise
operation where concentrated plutonium nitrate solution was further reduced to a paste. The first
step in the PIF process consisted of adding ammonium nitrate to the plutontum-nitrate solution
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(received as the product from the T and B Plants), which reduced the plutonium to the (+1V) .
valence state. Next, sulfates and peroxide were added to the mixture, causing plutonium to

precipitate as plutonium peroxide. Nitric acid was added to this precipitate, forming a purer and

more concentrated plutonium-nitrate solution. Finally, this product was placed into small

shipping containers and boiled, using hot air to evaporate the liquid to form a wet plutonium

nitrate paste. The PIF process waste likely contained minor amounts of fission products,

plutonium, and other TRU elements.

The 234-5 Z Plutonium Finishing Plant housed the RG line operations. The RG line operations
were performed in batches through a series of gloveboxes in which the operators handled the
radioactive materials directly, with their hands encased in rubber gloves. Several steps were
involved with the RG line operations:

» Wet chemistry operations

» Dry chemistry operations

» Reduction to metal operations and casting
« Machining and review of product.

Plutonium feed in the form of a concentrated plutonium nitrate solution (produced in the T and

B Plants [bismuth phosphate process], the 202-S Canyon Building [REDOX operations], and
later the 202-A Canyon Building [PUREX operations]) was transferred to the 234-5 Z Plutonium
Finishing Plant for the beginning of the wet chemistry operations. The chief impurities in the
concentrated plutonium nitrate were lanthanum and americium. The first step in removing these
impurities was to perform two peroxide precipitations to adjust the valence state of the plutonium .
from (IV) to (VI) to facilitate impurity removal. Aluminum then was added to complex the
fluoride jons present in solution. After the second-cycle precipitation, the plutonium oxide was
redissolved in nitric acid and concentrated by evaporation to plutonium nitrate.

The plutonium-nitrate solution was dissolved with hydroiodic acid in preparation for an oxalate
strike. Dissolving the plutonium nitrate in hydroiodic acid changed the plutonium valence state
from (IV) to (II). The oxalate was added with nitric acid and dilute peroxide, and a plutontum
oxalate solid was formed. This solid was washed with a dilute solution of nitric and oxalic acid.
The filtrate was treated with 4 percent potassium permanganate for 30 minutes at 65 °C. After
the plutonium oxalate solid was washed, the dry chemistry operations began. The solid was
dried at 120 °C to drive off the associated water. The temperature then was raised to 300 °C to
convert the plutonium oxalate to plutonium oxide by calcination.

To produce the metal, plutonium oxide and any residual plutonium oxalate first were converted
to plutonium fluoride by reactions with hydrogen fiuoride. The hydrogen fluoride was added at
high temperatures over time (refluxing), which allowed the reaction to proceed to 100 percent
completion (production of plutonium fluoride). The plutonium fluoride then was placed 1n

a container that was placed in a magnesium oxide crucible with calcium. A reducing charge was
added to the crucible to convert the phutonium fluoride to plutonium metal at approximately
1.600 °C. Gallium was used to alloy the plutonium metal, to stabilize the delta phase during
metal and oxide formation.

The liquid process waste was characterized as acidic and corrosive (pH of 2), high in salts, and
low in organic content (except for the plutonium milling waste). The waste contained only
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minor amounts of fission products and low concentrations of plutonium and other TRU elements
(WHC-EP-0342, Addendum 8, Plutonium Finishing Plant Wastewater Stream-Specific Report).
The waste was high in nitrates in the form of nitric acid, aluminum nitrate, magnesium nitrate,
ferric nitrate, and calcium nitrate. Other components were aluminum fluoride, potassium
hydroxide, potasstum fluoride, chromium, lead, and trace metal ions.

Process wastes, including process condensates, were discharged through the 241-Z Waste
Treatment Facility, where sodium hydroxide, ferric nitrate, and sodium nitrite were added to the
waste liquids in tank D-5 for solubilization and neutralization. Corrosion inhibitors (e.g., sodium
nitrite and aluminum compounds for solubilization) also were added in this tank. Before 1973,
the waste was discharged via cribs to the soil column. Beginning in 1973, the treated waste was
stored in underground SSTs and later in DSTs.

The RMA and RMC line operations replaced the RG line operation. The process remained the
same chemically, so the waste also remained the same. Remotely operated mechanical
equipment increased operation efficiency and reduced employee doses. The plutonium oxides
were formed in magnesium-oxide crucibles. These hemispheres were reduced in the shape of

a disk, or “button.” The buttons were inspected and tested. From the early 1950s to late 1970s,
the buttons were remelted and cast into a finished shape. Cast forms were coated with nickel and
polished so that they could be handled without spreading plutonium contamination.

A mixture of lard oil and carbon tetrachloride was used for milling the plutonium metal. Other
cutting solvents and hydraulic fluids (including polychlorinated biphenyls) also were used in the
plutonium machine shop. The liquid process waste from the milling operations was
characterized as high in organic content and contained only minor amounts of fission products
and low concentrations of plutonium and other TRU elements. Milling-process waste, including
process condensates, was discharged through the 241-Z Neutralization Tank (treatment

tank D-5), where it was mixed with other 234-5 Z Canyon Building liquid process waste and had
sodium hydroxide, ferric nitrate, and sodium nitrite added for solubilization and neutralization.
Corrosijon inhibitors (e.g., sodium nitrite and aluminum compounds for solubilization) also were
added in this tank. Before 1973, the waste was discharged via cribs to the soil column.
Beginning in 1973, this treated waste was stored in SSTs (and later in DSTs) and/or packaged in
absorbent inside 207-L (55-gal) drums and routed to burial grounds in Low-Level Waste
Management Areas (LLWMA) in the 200 West Area.

The RECUPLEX Facility was also housed in the 234-5 Z Building. The RECUPLEX Facility
was used to purify plutonium scrap and solutions from 1955 to 1962. The process was a batch-
wise, solvent-extraction technology based on the formation of an organic plutonium complex
that was preferentially soluble in an organic solvent. This process used nitric and hydrofluoric
acids to dissolve plutonium solids into plutonium nitrate liquid and a TBP-carbon tetrachloride
solvent to recover plutonium from the phutonium-nitrate solutions. An 85:15 ratio by volume of
carbon tetrachloride to TBP was used. Other ratios were tested during the pilot plant treatability
tests, but the 85:15 ratio provided the most satisfactory results for recovering plutonium.

The PRF replaced the RECUPLEX process line after a criticality accident forced the closure of
the RECUPLEX unit in April 1962. The PRF operated from 1964 to 1979 and again from 1984
to 1987 in the 236-Z Building. The PRF had essentially the same mission as the RECUPLEX
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process line and used a similar solvent-extraction column technology. The extraction solvent .
used was carbon tetrachloride-TBP in an 80:20 ratio by volume, whereas the ratio in the

RECUPLEX process was 85:15. Spent aqueous and organic wastes from the PRF were disposed

to the soil column through a series of cribs until 1973.

The recovery of americium from PRF waste streams began in 1964 in the 242-Z Waste
Treatment Facility. This facility was shut down in 1976 after a chemical explosion occurred 1n
an IX column (known as the McCluskey incident). The americium recovery process used an IX
technique to recover americium from the waste streams. Elution and regeneration of the IX resin
was performed with nitric acid. Americium was recovered in the PRF using a dibutyl butyl
phosphonate (DBBP) extractant in a carbon tetrachloride diluent. The DBBP was replaced in the
process with TBP. Information on the waste generated from the americium recovery process
was limited. Presumably, these waste streams would have included spent IX resins, organic
solvent waste, and unrecovered americium, plutonium, uranium, and small amounts of fission
products.

Currently, the Z Plant analytical and development laboratories are housed in the 234-5 Z Canyon
Building. Analytical and development laboratories are reported to have been housed in the
231-Z Building as well. The laboratory provided analytical services and supported research and
development activities for the various plutonium-finishing operations at the PFP
(DOE/RL-2001-01, Plutonium/Organic-Rich Process Condensate/Process Waste Group
Operable Unit RI/FS Work Plan, Includes: 200-PW-1, 200-PW-3, and 200-PW-6 Operable
Units, Rev. 0, Reissue). This support was provided in the following ways:

+ Quality assurance and quality control for the plutonium processing lines
« Liquid scintillation counting
» Preparation work for solvent-extraction tests.

1.6.2.7 Tank Farm Evaporation/Solidification Processes

Changes to concentration and composition of both chemical and radiological constituents
occurred as new waste streams were routed into tanks with an existing inventory. As tank farm
capacity was reached, various methods to reduce the volume of liquids were implemented.

« For a few streams with lower activity levels, the waste was allowed to settle and then
was sampled. If analyses indicated that the liquid was within applicable limits, then the
streams were discharged to cribs or trenches.

« Heating the waste to boil off excess liquid also was common and used both in-tank and
free-standing evaporators built adjacent to the tank farms.

Each evaporation process required that one tank serve as the feed tank and that the concentrated
wastes be returned to other tanks.

Wastes stored in the tank farms were recognized initially as a source for uranium and later for
specific fission products. The resulting recovery processes required that tank wastes be
mobilized and transported by pipelines to the process facility, where recovery of the target
component was undertaken. These wastes usually required chemical additions to reduce the
potential for clogging. The residual waste materials were returned to the same or other tank
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farms for storage and again may have been treated to avoid undesirable chemical or physical
reactions. Once the “scavenging” complexes had been added in the U Plant or in the tank farm
vaults and the solids had settled, the liquid supernatants were sampled and routed to cribs and
trenches.

To generate additional tank space, ITS or heaters were used in the BY Tank Farm, and initially
two evaporators were constructed and used (242-T and 242-B Evaporators). Waste was routed
from the feed tank to preheater (stainless-steel) tanks. The tanks had heating coils and were
heated by steam produced during evaporator operations. In the evaporator, the feed was mixed
with recycled liquid streams from the cyclone separator and the packed scrubber to prevent the
precipitation of aluminum hydroxide and/or nitrates (known as “dry solids”). A slight vacuum
often was applied to the system to assist boiling. Evaporated process supernatants, or
“gverheads,” were routed to the cyclone separator and the packed scrubber. The resuiting steam
was sent back through the heating coils, and the condensed liquid was recycled back into the
evaporator. The evaporator “bottoms,” or slurries, were routed under pressure to the receiver
tank and then to final storage (RL-SEP-396, 242-T Evaporator Facility Information Manual).

Two additional evaporators (242-S and 242-A Evaporators) were constructed, and the vacuum
evaporator-crystallizer process began in 1973. Basically, the feed was mixed with the recycled
stream, as in the process above. However, the mixed feed entered the evaporation system
through a pipe, where it then was heated by steam contacting the piping rather than by direct
contact. Liquid was sent to a vapor-liquid separator that was maintained at 40 torr. Under this
reduced pressure, a fraction of the water in the salt-slurry concentrate flashed to steam and was
drawn through two wire-mesh, deentrainer pads in a vapor line and then proceeded to the
condenser. As evaporation continued in the separator, supersaturation of the dissolved saits
increased and crystallization occurred. To support this continuous-flow operation, the bulk of
the slurry (consisting of salt cake and interstitial liquids) was retained and recirculated in the
system while a small portion was routed to the selected slurry receiver tanks. The solids settled,
and the supernate was pumped back into the evaporation system (ARH-F-101, Vacuum
Evaporator-Crystallizer Flowsheet for Waste Liquors).

Within the evaporator, process off-gases and water vapor pass through one primary and two
secondary condensers, creating the process condensate and a gaseous effluent. Gaseous effluents
are filtered and released to the environment from the vessel ventilation exhaust system. Process
condensate is collected in a condensate collection tank and pumped directly to the Liquid
Effluent Retention Facility (LERF) or used in the process condensate recycle system. In the
past, if the process condensate required additional cestum and strontium removal, it was
processed though IX columns before discharge to the LERF. The IX columns have been
removed, because treatment is provided at the Effluent Treatment Facility. Cooling water from
the process vapor condensers and steam condensate stream is discharged to Treated Effluent
Disposal Facility pump station #3 (HNF-14755, Documented Safety Analysis for the 242-4
Evaporator). Two active diversion facilities associated with 242-A Evaporator operations are
located in the SST A Tank Farm and the 241-A-A and 241-A-B Valve Pits.

As a result of these operations, it generally is assumed that most pipelines and diversion boxes

directed a wide variety of high-level/high-activity wastes over a period of 40 plus years from
plants to tank farms, between tank farms, and from tank farms to process buildings or
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evaporators. Generally, no specific stream inventory can be directly attributed to a given line,
and combinations of many 200 Areas waste stream residuum in the pipelines are possible. It also
appears that standard practice dictated rinsing pipelines with several thousand gallons of water
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after a transfer was completed.

1.7 DATA QUALITY OBJECTIVES TEAM
MEMBERS AND KEY DECISION MAKERS

Table 1-1 identifies the DQO development team members, and Table 1-2 identifies the key
decision makers. The DQO workshop team members participated in the seven-step DQO
process. The key decision makers provided external review of the results of the seven-step

process.
Table 1-1. Data Quality Objectives Development Team Members.
~ Name Organization i Area of Expertise {Ré!e}
Doris Ayres Fluor Hanford, Inc. Analytical
Roy Bauer Fluor Hanford, Inc. Facilitator
Mike Hickey Fluor Hanford, Inc. Task Lead
Fred Ruck Fluor Hanford, Inc. Environmental Compliance
Steve Trent Fluor Hanford, Inc. Analytical
Chris Webb Fluor Hanford, Inc. WIDS
Lec Brouillard GRAM Inc. DQO Report Preparation
Janet Badden CH2MHILL Hanford Group, Inc. Task Lead
Michael Galgoul CH2MHILL Hanford Group, Inc. Technical
Les Fort Washington State Department of Ecology Engineering
Damon Delistraty Washington State Department of Ecology Risk Assessment
Brenda Jentzen Washington State Department of Ecology Task Lead
Beth Rochette Washington State Department of Ecology Risk Assessment
Jerry Yokel Washington State Department of Ecology Analytical
Kevin Leary 13.S. Department of Energy, Richland Operations Office ! RL Task Lead
DQO = dataquality objective. WIDS = Waste Information Daa System.
RL = Richland Operations Office.
Table 1-2. Data Quality Objectives Key Decision Makers.
Name Organization . Role
John Price Washington State Department of Ecology Ecology Project Manager
Roger Quintero .S, Department of Energy, Office of River Protection ORP Project Manager
RL Assistant Manager for

Matt McCormick

U.S. Department of Energy, Richland Operations Office

the Central Platean

ORP = Office of River Protection. RL = Richland Operations Office.
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Existing references identified for use in the evaluation of pipelines, diversion boxes, catch tanks,
related waste transfer infrastructure, and associated unplanned releases in surrounding soils are

listed in Table 1-3.

Table 1-3. Existing Documents and Data Sources. (10 Pages)

Chapter 8.0)

Liguid Wastes, ARH-947

Provides waste site and COPC information.

200 Areas Fact Book, TRAC-0238

Provides historical information on 200 Areas processes,
decontamination activities, tanks, and laboratories, COPC
information.

200 Areas Remedial Investigation/Feasibility
Study Implementation Plan — Environmenial
Restoration Program, DOE/RL-98-28

Provides information on background geography, process, waste site,
and COPC knowledge and sirategy for the 200 Areas.

200-TW-1 Scavenged Waste Group Operable
Unit and 200-TW-2 Tank Waste Group
Operable Unit RI/FS Work Plan,
DOE/RL-2000-38

Provides historical and contaminant information on B, T, and
U Plants and associated waste sites. Describes planned
characterization in the 200-TW-1 and 200-TW-2 OUs.

216-Z-12 Transuranic Crib
Characterization: Operational History and
Distribution of Plutonium and Americium,
RHO-5T-44

Provides data for the pipelines from the Z Plant 234-Z, 232-Z,
236-Z, 242-Z, and RECUPLEX processes to the 216-Z-12 Crib and
summary of existing data for the 216-Z-12 Crib (pp 16, 18, 20).
Describes characterization of transuranic cribs in the 200 Areas.

AX Tank Farm Waste Inventory Study for the
Hanford Tanks Initiative Project,
HNF-SD-HTI-T1-001

Estimates the radiological inventory associated with the AX Tank
Farm. Describes the waste inventory of the AX Tank Farm.

B Plant Aggregate Area Management Study
Technical Baseline Report, WHC-IP-0809

Provides waste unit descriptions including cribs, french drains, septic
tanks, drain fields, trenches and ditches, ponds, catch tanks, settling
tanks, diversion boxes, underground tank farms designed for high-
level liquid wastes, and the lines and encasements that connect them.
Waste sites are described separately.

B Plant Ion Exchange Feed Line Leak,
ARH-1945

Provides summary of existing data for the V-122 line that leaked near
the 241-C-152 Diversion Box.

B Plant Source Aggregate Area Management
Study Report, DOE/RL-92-05

Provides waste unit descriptions; maps with locations of waste units;
preliminary conceptual site exposure model; summary of waste-
producing processes in B Plant; known and suspected contaminants;
affected media; results of soil, vadose zone, water, and biota
sampling; plant buildings and waste discharge units (e.g., tanks,
wells, vaults, ponds, ditches, trenches, septic systems, transfer lines
and associated equipment, retention basins, liquid effluent retention
facilities); and site hazard rankings. Process history of B Plant
aggregate area, waste management operations history, chemical
waste inventories estimates, and history of UPRs.

Borehole Summary Report for the 200-UP-2
Operable Unit, 200 West Area, BHI-00034

Provides soil sampling and analysis data for the 200-UP-2
Groundwater OU.

Central Plateau Fcological Evaluation,
DOE/RL-2001-54

Describes the ecological evaluation and approach for the 200 Areas.

Cross-Site Transfer System Disposition
Study, RPP-20605

Provides information on the 241-UX-154 Diversion Box, which
drains to the 241-UX-302A Catch Tank (p 2-2).
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Table 1-3. Existing Documents and Data Sources. (10 Pages)

Reference (full citations in Chapter 8.0)

Summary

Evaluation of Scintillation Probe Profiles
from 200 Area Crib Monitoring Wells,
ARH-ST-156

Inctudes collection of geophysical gamma logs and interpretations.

Existing Data On the 216-Z Liguid Waste
Sites, RHO-LD-114

Provides data for the effluent pipeline from Z Plant (234-25, 236-Z,
and 242-7 Buildings) into the 216- Z-2 Crib, and between the
216-Z-2 and 216-Z-1 Cribs (pp 13-14) and summary of existing data
for the 216-Z-1 and -2 Cribs and the 216-Z-1A Tile Freld. Also
216-Z-3 Crib overflow into the 216-Z-1A Tile Field (p 24).

Final Hanford Comprehensive Land-Use
Plan Environmental Impact Statement,
DOE/EIS-(0222-F

Contains the land-use plan for the Hanford Site.

Final Report for the Remote CCTV Survey of
Abandoned Process Effluent Drain Lines
840 and 840D in Support of the 200 West
Area Carbon Tetrachloride ERA,
WHC-SD-NR-ER-103

Provides summary of existing data for the lines out to the 216-2-9
Crib.

Geohydrology of the 218-W-5 Burial
Ground, 200-West Area, Hanford Site,

PNL-7336

Contains geological information.

Geologic Setting of the Low-Level Burial
Grounds, WHC-SD-EN-TI-290

Contains geological information.

Handbook 200 Areas Waste Sites, 3 vol.,
RHO-CD-673

Provides waste site descriptions, releases, waste discharge
information, and management reports. Presents 200 Area waste site
information. Describes 200 Area waste site information.

Hanford Engineer Works Technical Manual
{T/B Plants), Parts A, B, and C, HW-10475

Provides process information on B, T, and U Plant facilities,
chemicals used or stored, and operation and maintenance
information, including process effluent sampling/analysis methods
and theory behind the materials, chemicals, and equipment used
during the bismuth-phosphate campaign. Results in this reference
include general designation of waste streams generated and
conclusive evidence that the bismuth-phosphate separation and the
tanthanum-fluoride purification processes were strictly inorganic in
chemical nature.

Hanford Environmental Information System,
Hanford Site database

Contains borehole information and sampling data.

Hanford Site Atlas, BHI-01119

Provides Hanford Site maps.

Hanford Site Groundwater Monitoring for
Fiscal Year 1999, PNNL-13116

Describes groundwater monitoring on the Hanford Site.

Hanford Site Groundwater Monitoring for
Fiseal Year 2001, PNNL-13788

Describes groundwater monitoring on the Hanford Site.

Hanford Site Groundwater Monitoring for
Fiscal Year 2003, PNNL-14548

Describes groundwater monitoring on the Hanford Site.

Hanford Site Water Changes 1950 Through
1980 -- Data Observation and Evaluation,
PNL-5506

Contains groundwater maps of the Hanford Site.

Hanford Tank Chemical and Radionuclide
Inventories: HDW Model, LA-UR-96-3860

Provides scavenged and URP process waste and COPC comparisons.
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Reference (it

Historical Vadose Zone Contamination from
A, AX, and C Tank Farm Operations,
RPP-7494

Summary of historical vadose zone contamination in the A, AX, and
C Tank Farms,

History and Stabilization of the Plutonium
Finishing Plant (PFP) Complex, Hanford
Site, HNF-EP-0924

Provides historical account of process operations information for

Z Plant and ancillary facilities, and feed process modifications at
REDOX, PUREX, and T and B Plants. Information on trouble
encountered, solutions implemented, chemical vsed, an overview of
each process’s daily activities, building construction, functions,
maintenance, and sampling, laboratory, and disposal activities.

History of Qperations (1 January 1944 to
20 March 1945), OUT-1465

Provides historical account of process operations information in the
100, 200, and 300 Areas. Inciudes information on trouble
encountered, solutions implemented, chemical inventories, an
overview of the daily activities for each process, building
construction, functions, maintenance, and sampling, laboratory, and
disposal activities.

Hot Semiworks REDOX Studies, HW-31767

Presents background information on the Hot Semiworks and
REDOQX processes.

Hot Semi-Works Strontium-90 Recovery
Program, HW-72666

Describes the Hot Semiworks Sr-90 recovery program.

Hydrogeologic Model for the 200-East
Groundwater Aggregaie Area,
WHC-SD-EN-TI-019

Provides groundwater and geological information for 200 East Area
waste sites.

Hydrogeologic Mede! for the 200 West
Groundwater Aggregate Area,
WHC-SD-EN-T1-014

Provides groundwater and geological information for 200 West Area
waste sites.

Inventory of Chemicals Used at Hanford Site
Production Plants and Support Operations
(1944-1980), WHC-EP-0172

Includes list of chemicals nsed in processing plants and supporting
facilities, including laboratories in the 200 and 300 Areas.

Limited Field Investigation for the 200-UP-2
Operable Unit, DOE/RL-95-13

Describes the characterization of the 200-UP-2 Groundwater QU.

Miocene- to Pliocene-Aged Suprabasalt
Sediments of the Hanford Site, South-Central
Washington, BHI-00134

Describes the geology of the sediments above the basalt on the
Hanford Site.

Miscellaneous Underground Radioactive
Waste Tanks, WHC-EP-0560

Describes the history of miscellaneous underground radioactive
waste tanks.

Phase 1 RCRA Facility
Investigation/Corrective Measures Study
Work Plan for Single-Shell Tank Waste
Management Areas, DOE/RL-99-36

Work plan for single-shell tanks

Phase I Remedial Investigation Report for
200-BP-I Operable Unit, DOE/RL-92-70

Describes 200-BP-1 QU data collection, analysis, and results,
including discussion of the nature and extent of contamination,
a baseline risk assessment, and column leach and sorption testing.

Plutonium Finishing Plant Wastewater
Stream-Specific Report, WHC-EP-0342,
Addendum 8

Describes the waste stream chemistry of the Plutonium Finishing
Plant.
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Table 1-3. Existing Documents and Data Sources. (10 Pages)

Reference (tull citations in Chapter 8.0)

Summary

Plutonium/Organic-Rich Process
Condensate/Process Waste Group Operable
Unit RIFFS Work Plan, Includes: 200-PW-1,
200-PW-3, and 200-PW-6 Operable Units,
DOE/RL-2001-01, Rev. 0, Reissue

Provides histerical and contaminant information on the 200-PW-1
OU representative waste sites. PUREX processes and associated
waste sites.

PNLATLAS/L.G-ARCHV/200 EAST and
WEST

Database for geophysical logging.

“PSS Line Leak (Line No. 812),” Metz 1972

Describes the process siudge supernate line leak.

PUREX Chemical Flowsheet HW Number 3
Chemical Development Unit Separations
Technology Subsection Technical Sec
Engineering Department, HW-31373

Describes process chemistry associated with PUREX.

PUREX Source Aggregate Area
Management Study Repori, DOE/RL-92-04

Provides waste unit descriptions including cribs, french drains, septic
tanks, drain fields, trenches and ditches, ponds, catch tanks, setiling
tanks, diversion boxes, underground tank farms designed for high-
level liquid wastes, and the lines and encasements that connect them.
Waste sites are described separately.

PUREX Technical Manual, HW-31000-DEL

Contzins process information on PUREX Plant facilities, chemicals
used or stored, and operations and maintenance information
including process effluent sampling/analysis methods and theory
behind the materials, chemicals, and equipment used during the
PUREX process.

Radioactive Contamination in Liguid Wastes
Discharged to Ground Within the Chemical
Separations Area Control Zone Through
1969, ARH-1608

Summarizes radioactive contamination in liquid wastes discharged
to the ground in the 200 Areas.

Radioactivity in Gaseous Waste Discharged
from the Scparations Facilities During 1972,
Parts 1 through 4, ARH-2757

Summarizes gaseous discharges from the separations facilities.

Radioactive Liguid Waste Disposal Facilities--
200 West Area. ARH-2155

Provides summary of existing data for the various pipelines associated
with the Z Ditches cooling water/chemical sewer system.

Radionuclide Inventories of Liquid Waste
Disposal Sites on the Hanford Site,
HNF-1744

Provides waste site and COPC information.

RCRA Facility Investigation/Corrective
Measures Study Work Plan for the 200-UP-2
Operable Unit, Hanford Site, Richland,
Washington, DOE/RL-91-19

Describes the operable unit setting and the objectives, procedures,
task, and schedule for conducting RCRA facility
investigation/corrective measure study.

Recovery of Cesium-137 from Uranium
Recovery Process Wastes, HW-31442

Provides history of operations, process information of source
facilities, and chemicals used or stored. Lists COPC information.

REDOX Technical Manual, HW-18700-DEL

Provides process information on S Plant facilities, chemicals used or
stored, and operations and maintenance information including
process effluent sampling/analysis methods and theory behind the
materials, chemicals, and equipment used during the REDOX
process.
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Table 1-3. Existing Documents and Data Sources. (10 Pages)

“Refer 9.

Remedial Investigation for: the 200-CW-5
U Pond/Z Ditches Cooling Water Group, the
200-CW-2 S Pond and Ditches Cooling
Water Group, the 200-CW-4 T Pond Cooling
Water Group, and the 200-SC-1 Steam
Condensate Group Operable Units,
DOE/RIL-2003-11

Includes characterization of pipeline from the 231-Z Building to the
Z Ditches.

Report on Plutonium Mining Activities at
216-7Z-9 Enclosed Trench, RHO-ST-21

Describes mining efforts to recover phrtonium from the 216-Z-9
Trench.

Residual Waste Inventories in the Plugged
and Abandoned Pipelines at the Hanford
Site, RPP-25113

Identifies 100 pipelines that have failed at the Hanford Site. Ten
waste transfer lines are identified within the fenceline of WMAs, are
known to have failed because of plugging, and are assumed to
contain residual waste. Pipeline routings and waste transaction
records are combined with historical references to determine the
time frame and waste types most likely involved in each pipeline
pluggage incident. Residual waste composition estimates for the
plugged pipelines are summarized.

S Plant Source Aggregate Area Management
Study Report, DOE/RL-91-60

Provides waste unit descriptions including cribs, french drains, septic
tanks, drain fields, trenches and ditches, ponds, catch tanks, settling
tanks, diversion boxes, underground tank farms designed for high-
level liquid wastes, and the lines and encasements that connect them.
Waste sites are described separately.

Semiworks Aggregate Area Management
Study, WHC-SD-EN-ES-019

Provides waste unit descriptions including cribs, french drains, septic
tanks, drain fields, trenches and ditches, ponds, catch tanks, settling
tanks, diversion boxes, underground tank farms designed for high-
level liquid wastes, and the lines and encasements that connect them.
Waste sites are described separately.

Semiworks Plant Source Aggregate Area
Management Study Report, DOE/RL-92-18

Provides waste unit descriptions including cribs, french dratns, septic
tanks, drain fields, trenches and ditches, ponds, catch tanks, settling
tanks, diversion boxes, underground tank farms designed for high-
level liquid wastes, and the lines and encasements that connect them.
Waste sites are described separately.

Standby Status Report Hot Semiworks
Facility, HW-52860

Describes the condition of the Hot Semiworks facility when it was in
standby status.

Subsurface Conditions Description of the
B-BX-BY Waste Management Area,
HNF-5507

Describes characterization of the B-BX-BY Tank Farms.

Subsurface Conditions Description of the
T-TX-TY Waste Management Area,
RPP-7123

Describes characterization of the T-TX-TY Tank Farms.

Supporting Document for the Historical
Tank Content Estimate for A Tank Farm,
WHC-SD-WM-ER-308

Describes chemical inventory of A Tank Farm.

Surface and Near Surface Field
Investigation Data Summary Report for the
200-UP-2 Operable Unit, BHI-00033

Provides a summary of 200-UP-2 OU surface and near surface soil
sampling results.
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Table 1-3. Existing Documents and Data Sources. (10 Pages)

Reference (full citations in Chapter 3.0)

Sammary

T Plant Aggregate Area Management Study
Technical Baseline Repori, BHI-00177

Provides waste unit descriptions including cribs, french drains, septic
tanks, drain fields, trenches and ditches, ponds, catch tanks, settling
tanks, diversion boxes, underground tank farms designed for high-
Jevel liquid wastes, and the lines and encasements that connect them.
Waste sites are described separately.

T Plant Source Aggregate Area Management
Study Report, DOE/RL-91-61

Provides waste unit descriptions; maps with locations of waste units;
preliminary conceptual site exposure model; summary of waste-
producing processes in T Plant; known and suspected contaminants;
affected media; results of soil, vadose zone, water, and biota
sampling; plant buildings and waste discharge units (e.g., tanks,
wells, vaults, ponds, ditches, trenches, septic systems, transfer lines
and associated equipment, retention basins, liquid effluent retention
facilities); and site hazard rankings. Process history of T Plant
aggregate area, waste management operations history, chemical
waste inventories estimates, and history of UPRs.

Tabulation of Radioactive Liguid Waste
Disposal Facilities, HW-33305

Identifies radioactive liguid waste disposal facilities.

Tank Farm Ancillavy Equipment Disposition
Study, RPP-20604

Provides data for Waste Management Area C, including limited
information on the 200-E-111 Pipeline.

Best-Basis Inventory, Hanford Site database

The Best-Basis Inventory is the official database for tank waste
inventory estimates at the U.S. Department of Energy (DOE)
Hanford Site. Estimates are based on the “best” avatlable
information to describe in-tank waste contents. This includes
sample-based information, when available, process knowledge
calculations and waste type templates based on sample data and the
waste estimates in RPP-19822, Hanford Defined Waste Model —
Revision 3.0).

Tank Wastes Discharge Directly to the Soil
at the Hanford Site, WHC-MR-0227

Provides descriptions of waste units, site Jocations, and waste type
summaries. Conclusions from previous studies, general model of
contarninant distributions for cribs and trenches, and process
information overview. Describes tank waste discharged to the soil
column at the Hanford Site.

The Safety Analysis Report for the
Decontamination and Decommissioning of
the Strontium Semiworks Complex,
SD-WM-SAR-003

Presents the safety analysis supporting decontamination and
decommissioning of the Hot Semiworks complex.

U Plant Aggregate Area Management Study
Technical Baseline Report, BHI-00174

Provides waste unit descriptions including cribs, french drains, septic
taniks, drain fields, trenches and ditches, ponds, catch tanks, settling
tanks, diversion boxes, underground tank farms designed for high-
level liquid wastes, and the lines and encasements that connect them.
Waste sites are described separately.

U Plant Source Aggregate Area
Management Study Report, DOE/RL-91-52

Contains process information on U Plant facilities, radionuclides.
and nonradiclogical constituents used and discharged, known and
suspected contaminants, and a list of COPCs.
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Reference (full citations

Uranium Recovery Technical Manual,
HW-19140

Provides process information on U Plant facilities, chemicals used or
stored, and operations and maintenance information, including
process effluent sampling/analysis methods and theory behind the
materials, chemicals, and equipment used during the URP campaign.
Results include general designation of waste streams generated and
conclusive evidence that the URP separation and the supplementary
purification processes were strictly inorganic in chemical nature with
the exception of TBP diluted in normal hydrocarbon paraffin.

Uranium-Rich/General Process Condensate
and Process Waste Group Operable Units
RI/FS Work Plan and RCRA TSD Unit
Sampling Plan; Includes 200-PW-2 and
200-PW-4 Operable Units,
DOE/RIL-2000-60, Rev. 1, Reissue

Provides historical and contaminant information on the 200-PW-2
OU representative waste sites. This work plan also includes a
sampling and analysis plan. REDOX processes and associated waste
sites. Provides existing data for the 216-B-12 Crib; mention of
associated piping from 221-U, 224-U, and 221-B Buildings (2.2.3.2)
into the 216-B-12 Crib.

Waste Information Data System

Hanford Site database; summarizes site name, location, type, status,
site and process descriptions, associated structures, clean-up
activities, environmental monitoring description, access
requirements, references, regulatory information, and waste
information {e.g., type, category, physical state, description,
stabilizing activities).

Waste Site Grouping for 200 Areas Soil
Investigations, DOE/RL-96-81

Summarizes site name, location, type status, site and process
descriptions, known and suspected contamination, preliminary
contaminant distribution conceptual model, site conditions that may
affect COPC fate and transport, COPC mobility in Hanford Site
soils, COPC distribution and transport to groundwater, and hazards
associated with COPCs. Soil porosity information for each waste
site.

Z Plant Source Aggregate Area Management

Includes soil and geological information, COPC information,

Study Report, DOE/RIL-91-58

rawings.

process history, and geophysical logging

H-2-1495, 200 West Area Steam Line Plot

200 West Area Steam Line Plot Plan

Pian

" T Plant and Associated Facilifies *

H-2-353, Waste Disposal Cribs, 216-T-6,
216-T-8 Cribs and Reverse Wells 216-T-3
and 1-2

Construction drawings for 216-T-2, 216-T-3, 216-T-6, 216-T-8
Cribs, T Plant

H-2-840, Diversion Box Catch Tank &
Piping at 24]-TX-155

241-TX-155 Piping Layout

H-2-843, Diversion Box & Piping Layout

241-TX-155 Piping Layout

H-2-2236, Waste Line Plan & Profile

241-TY Piping Layout

H-2-2536, Catch Tenk and Piping
Replacement at Diversion Box 241-TX-153

241-TX-155 Catch Tank Piping Layout

H-2-32096, Decontamination Waste Crib
Plans & Profiles, Rev. 2

216-T-33 Construction drawing

H-2-32097, Decontamination Waste Crib
Sections and Details, Rev. ]

216-T-33 Construction drawing
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Table 1-3. Existing Documents and Data Sources. (10 Pages}

Reference (full citations in Chapter 8.0)

Summary

H-2-42383, Piping - Booster Pump Pit -
Plan and Sections, Sheet 1

241-TR-153 Pump Pit Plan and Section

H-2-42390, Piping — Underground Process
Plan & Sections, Sheet #1

241-TR-152 Piping Layout, T Plant

H-2-42391, Piping - Underground Process
Plan and Section, Sheet #2

241-TR-151 Piping Layout, T Plant

H-2-42496, Piping Arrangement — Master
Diversion Box - Plan & Elcvation

241-TXR-151 Piping Layout, T Plant

H-2-44511, Area Map 200 West “T” Plant
Facilities, Sheet 109

Location Map of T Plant Facilities

H-2-44511, Area Map 200 West “T”-Plant
Facilities, Rev. 5, Sheet 110

Location Map of T Plant Facilities

H-2-44511, Area Map 200 West T Plant
Facilities, Rev. 9, Sheet 118

Location Map of T Plant Facilities

H-2-44511, Area Map 200 West “T"-Plant
Facilities, Rev. 5, Sheet 126

Location Map of T Plant Facilities

H-2.44511, Area Map 200 West T Plant
Facilities, Rev. 9, Sheet 132

Construction drawing for T Plant Facility

H-2-44511, Area Map 200 West “T” Plant
Fuacilities, Rev. 5 Sheet 134

Location Map of T Plant Facilities

H-2-44511, Area Map 200 West “T"-Plant
Fucilities, Rev. 10, Sheet 140

Location Map of T Plant Facilities

SK-2-2419, Catch Tank and Piping
Replacement ai Diversion Box 241- TX-153

241.TX-155 Piping Layout

A Plant and Assaciated Facilities

H-2-56050, Underground Rock Cribs
216-4-2, 216-4-3, 216-4-4, 216-A-5, Sheet 1

Construction drawing for Cribs 216-A-2, 216-A-3,216-A-4,
216-A-5 Cribs

B Planr and Associated Facilities

H-2-612, Arrangement & Piping Diversion
Box 241-BX-153

241-BX-153 Piping Layout

H-2-618, Catch Tank Arrangement EP. 241-

BX-302-4

Construction Drawing

H-2-629, Diversion Box 241-154 BX Piping
Connto 221-B & 241-BX

221-B and 241-BX-154 Piping Layout

H-2-635, Catch Tank Arr’g’t. EQ. P.C. 241
BX-302-B

Construction Drawing

H-2-638, Diversion Box 241-155 BX
Arrangement & Piping

241-BX-155 Piping Layout

H-2-939, Waste Line Arrgt & Details She.V

241-BX-154 Waste Line Details

W-72183, Diversion Boxes 241-B-51 and
241- B-1352 Arr Piping, Sheet 3

241-B-151 and 241-B-152 Piping Layout

H-2-432, Piping Between 2418 and 241C

241-B and 241-C Piping Layout

H-2-32886, Promethium Transfer Line Plan,
Profile & Detail Sheet 3

201C-221B Construction Drawing of Transfer lines
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Reference Tl ﬂtazl

.o Plant and Associated Facilities - : h

H-2-2537, 24i-ER-311 Catch Tand Piping
Replacement at Diversion Box 241-ER-151

241-ER-311 and 241-ER-151 Piping Layout

H-2-4535, Site Plan & Underground Piping
Strontium Facilities Hot Semiworks

Plot Plan

H-2-4010, Strontium Semiworks and Vicinity
Outside Lines Key Map

Line Key Map

H-2-4420, Plot Plan Hot Semiworks Waste
Self Concentrator

Plot Plan

H-2-32523, “C” Plant Liquid Waste
Disposal Sites, 216 “C" Series

Drawing shows locations of 216-C-1 through 216-C-10 Cribs

H-2-43031, Abandoned Catch Tank at
Diversion Box 241-ER-151 Piping
Arrangement

241-ER-151 Piping Layout

H-2-43036, Diversion Box 241 ER-151
Piping Layout

241-ER-151 Piping Layout

H-2-43108, 90 Dia. x 40° Mild Steel Caich
Tank at 241-ER-151 Catch Tank

241-ER-151 Construction Drawing

H-2-44301%, Plot Plan and Piping, Rev. 4,
Sheet 1

209-E Plot Plan

H-2-44335, Qutside Lines Key Plan and
Details, Rev. 4

209-E Key Plan

H-2-44356, Equipment Waste and Process
Drains Service & Control Building, Rev. 3

209-E Piping Layout

H-2-44501, Area Map 200 East “C” Plant
Facilities, Rev. 6, Sheet. 82

Location Map of C Plant Facilities

H-2-71670, Piping Enlgd Plan & Sect
24J—ER-151 and 241-ER-311

241-ER-151 and 241-ER-311 Piping Layout

s tht tmd Associated Fac:lmes o

H-2-39955, Structural CompressorHouse

241-§X-701 As-built of Compressor House

H-2-44511, Area Map 200 West “S” Plant
Fuacilities, Sheet 38

Location Map of S Plant Facilities

H-2-72885, Decontamination Trailer &
Radiation Monitoring Tank

272-S Section of Decontamination Trailer and Monitoring Tank

H-2-95401, Ventilation Upgrade

241-8X-701 Construction drawings for Ventilation Upgrade

Compressor Bldg., Rev. 0, Sheets | and 2

R 74 Plcmt and Associated Facilities

H-2-44004, 216-U-3 Crib Details 241-U
Steam Condenser Water and Drain Piping,
Sheet 1

216-U-3 Crib Details and 241-U Steam Condenser Water and Drain
Piping
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Reference (full citations in Chapter 8.0) Summary -

COPC = contaminant of potential concern. REDOX = Reduction-Oxidation.

HEIS = Hanford Environmental Information Sysiem, TBP = tributyl phosphate.

ou = operable unit. UPR = unplanned release.
PUREX = Plutonium-Uranium Extraction. URP = uraniumn recOVery process.
RCRA = Resource Conservation and Recovery Act of 1976. WIDS = Waste Information Data System.
RECUPLEX = Recovery of Uranium and Plutonium by Extraction. WMA = Waste Management Area.

1.9  CONTAMINANTS OF POTENTIAL

CONCERN

Tables 1-4a, 1-4b, and 1-4c¢ represent the master list of contaminants of potential concern
(COPC) that could have been associated with the process waste pipeline systems. This

unconstrained list of COPCs was developed based on process knowledge information available

for facilities operations in the 200 Areas.

Table 1-4a. 200 Areas Master List of Contaminants of Potential Concern—

Radionuclides. (2 Pages)

Radionuclides
Actinium-225 Ensteinium-254 Plutonium-242
Actinium-227 Europium-152 Polonium-210
Actinium-228 Europium-154 Polonium-211

Aluminum-28

Europium-135

Polonium-212

Americium-241

Francium-221

Polonium-213

Americium-242

Francium-223

Polonium-214

Americium-242m

Gadelinium-152

Polonium-215

Americium-243

Gadolinium-153

Polonium-216

Antimony-122

Germanium-68

Polonjum-218

Antimony-123

Gold-195

Potassium-40

Antimony-124

Hydrogen-3 (tritium)

Praseodymium-143

Antimony-125 fodine-123 Praseodymium-144
Antimony-126 lodine-125 Promethium-143
Antimony-126m Todine-12% Promethium-147
Barium-133 Iodine-131 Protactinium-231
Barium-135m Iron-35 Protactinium-233
Barium-137 Iron-59 Protactinium-234
Barjum-137m Krypton-85 Radium-223
Barium-140 Lanthanum-140 Radium-224
Beryllium-10 Lead-209 Radium-226
Bismuth-210 Lead-210 Radium-228
Bismuth-213 Lead-211 Raden-219
Bismuth-214 Lead-212 Radon-220
Cadmium-109 Lead-214 Radon-222
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Table 1-4a. 200 Areas Master List of Contaminants of Potential Concern—

Radionuclides. (2 Pages)

Cadmium-113m Manganese-54 Rhenium-187
Carbon-14 Molybdenum-93 Rhodium-106
Cerium-141 Neodymium-147 Ruthenium-103
Cerium-144 Neptunium-237 Ruthenium-106
Cesium-134 Neptunium-239 Samarium-147
Cesium-135 Nickel-59 Samarium-149
Cesium-137 Nickel-63 Samarium-151
Cesium-141 Niobium-93m Selenium-75
Cesium-144 Niobium-94 Selenium-79
Chlorine-36 Niobium-95 Silver-108
Chromium-51 Niobium-96 Silver-110m
Cobalt-57 Niobium-98 Sodium-22
Cobalt-58 Palladium-107 Strontium-85
Cobalt-60 Phosphorus-32 Strontium-89
Curium-242 Plutonium-238 Strontium-90
Curium-243 Plutonium-239/240 Sulfer-35
Curium-244 Plutonium-241] Tantalum-182
Curium-2435 Thorium-230 Uranium-235
Technetium-99 Thorium-231 Uranium-236
Tellurium-121 Thorium-232 Uranium-237
Tellurium-125m Thorium-233 Uranium-238
Tellurium-127 Thorium-234 Vanadium-49
Tellurivm-129 Thulium-170 Yitrium-88
Tellurium-129m Tin-113 Yttrium-90
Thallium-204 Tin-123 Yittrium-91
Thallium-207 Tin-123m Zinc-63
Thallium-208 Tin-125 Zirconium-93
Thallium-209 Tin-126 Zirconium-95
Thorium-227 Urantum-232

Thorium-228 Uranium-233

Thorium-229 Uranium-234
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Table 1-4b. 200 Areas Master List of Contaminants of Potential Concern —

Inorganics. (2 Pages)

Inorganics®
Aluminum Ceric iodate Hydroiodic acid
Aluminum nitrate {mono basic) Ceric nitrate Hydroxide
Aluminum nitrate (nonahydrate) Ceric sulfate Indium
Aluminum sulfate Cesium fodine
Ammonia/ammonium Cesium chlonide Iron
Ammonium <hloride Chloride Kleen-O-Bowl
Ammonium fluoride Chloroplatinic acid Lanthanum

Ammonium hydroxide

Chromium

Lanthanum fluoride

Ammonium hitrate

Chromium {VI)

Lanthanum hydroxide

Ammonium silicofluoride

Chromium nitrate

Lanthanum nitrate

Ammonium sulfate

Chromous sulfate

Lanthanum-neodymium nitrate

Ammonium sulfite

Clayton Kerful cleaner

Lead

Antimony Clorox Lead nitrate

Arsenic Cobalt Lithium

Barium Cobalt sulfate Magnesium

Barium nitrate Copper Magnesium carbonate
Beryllium Cyanide Magnesium nitrate

Bismuth Dichromate Magnesium oxide

Boron Ferric ammonium suifate Magnesium silicate (mistron)
Borate(s) Ferric nitrate Manganese

Boric acid Ferric sulfate Mercury (inorganic)

Borax (boric acid)

Ferrous ammonium sulfate

Mercuric nitrate

Bromine

Ferrous sulfamate

Mercuric thiocyanate

Cadmium

Hydrogen peroxide

Potassium acetate

Cadmium nitrate

Molybdenum

Potassium bicarbonate

Calcium

Neodymium

Potassium carbonate

Calcium carbonate

Nickel

Potassium dichromate

Calcium chloride

Nickel nitrate

Potassium ferrocyanide

Calcium Nitrate

Nickel sulfate

Potassium fluoride

Carbon

Nitrate/nitrite

Potassium hydroxide

Carbon dioxide Nitric acid Potassium iodate
Carbon disulfide Nitrogen Potassium oxalate
Carbonate (axb) Oakite LSD Potassium permanganate
Cerium Osmium Potassium persulfate
Ceric ammonium nitrate Oxides Rhodium

Ceric fluoride Oxygen Ruthenium

Ferrous sulfate Ozone Sani-Flush

Fluorine (as fluoride} perchlorate Selenium

Gallium Periadic acid Silicon
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Table 1-4b. 200 Areas Master List of Contaminants of Potential Concern ~

Inorganics. (2 Pages)

Gallium oxide

Permanganate Silver
Germanium Phosphorus Silver nitrate
Gold Phosphate Silver oxide
Hafnium Phosphoric acid Sodium

Hydrobromic acid

Phosphorous pentoxide

Sodium acetate

Hydrochloric acid Phosphotungstic acid Sodium bismuthate
Hydrofluoric acid Platinum Sodium bisulfate
Hydrogen Plutonium Sodium bromate
Hydrogen fluoride Potassium Sodium carbonate
Sodium dichromate Strontium fluoride Turco 4306 B, C, and D
Sodium ferrocyanide Strontium nitrate Turco 4502D

Sodium fluoride Sulfamic acid Turco 4512 A

Sodium hydroxide Sulfate/sulfite Uranium

Sodium nitrate Sulfonate Vanadium

Sodium nitrite Sulfuric acid Yttrium

Sodium oxalate Tantalum Zeolite AW-500 (IX resin)
Sodium persulfate Tellurium Zinc

Sodium phosphate Tin Zinc amalgam

Seodium suifate Titanium Zirconium

Sodium thiosulfate

Titanium chloride

Zirconyl nitrate

Spic-n-Span

Tungsten

Zirconyl phosphate

Strontium

a Trademarks and registered trademarks are the property of their respective owners. All product names
mentioned are listed for contaminant potential only; such listing does not imply ownership and does not

constitute endorsement.
IX = ionexchange.

Table 1-4¢c. 200 Areas Master List of Contaminants of Potential Concern —

Organics. (4 Pages)

Acenaphthene

Chlorobenzene

1,1-dichloroethene

Acenaphthylene

Chlorodifluoromethane (Freon 22)

1,1-dimethylhydrazine

Acetic actd

Chloroethane

1,1,1-trichloroethane (TCA) Acetic acid ethyl ester Chloroform
1,1,2-trichloroethane Acetic acid n-butyl-ester Chloromethane
1,1,2,2-tetrachloroethane Acetone Chrysene

1,2-dichloro-1,1,2,2-tetraffucroethane
(Freon 114)

Acetonitrile

Cis-1,2-dichioroethylene

1,2-dichlorobenzene

Acetophenone

Cis-1,3-dichloropropene
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Table 1-4c. 200 Areas Master List of Contaminants of Potential Concern —

Organics. (4 Pages)

Organics’

1,2-dichloroethane (DCA)

Acrolein

Citric acid

1,2,2-trichloro-1,1,2-trifluorcethane

Acrylonitrile

Cyclohexane

1,2 4-trichlorobenzene

Aldrin

Cyclohexanone

1,3-butadiene

Alizarin yellow

Cyclohexene

1,3-dichlorobenzenc alpha-BHC Cyclopentane
1 4-dinitrobenzene Ammonium oxalate DDT/DDD/DDE (total}
1,4-dioxane Ammonium perfluorooctanoate Decane

i-chloroethene (vinyl chioride)

AMSCO

Di-(2-ethyihexyl) phosphoric acid

1-methylpropyl alcohol {2-butanol)

Anthracene

Diacetone alcohol

2.4-dinitrophenol

Anti-Foam 60 {GE)

Dibenz[a,h]anthracene

2 4-dinitrotoluene

Arsenzao HT

Dibenzofuran

2.4,5-trichlorophenol

Benzene

Dibutyl butyl phosphoenate (DBBP)

2.6-bis{tert-butyl}-4-methylphenol

Benzene hexachloride

Dibutyl phosphate (DBP)

2-butanone (methyl ethyl ketone/MEK) | Benzo(a)anthracene Dicklorodifluoromethane
2-butenaldehyde {2-butenal) Benzo(a)pyrene Dichloroflucromethane (Freon 21)
2-heptanone Benzo(b)fiuoranthene Dichloromethane {methylene chloride)

2.hexanone

Benzo(ghi)perylene

Dieldrin

2-methyl-2-propanol

Benzo(k)fluoranthene

Diethylphthalate

2-methyl-2-propenenitrile

Benzyl alcohol

Di-n-butylphthalate

2-methylphenol (o-cresol)

beta-BHC {Lindane]

Diversy Chemical 159

2-pentanone

Biphenyl

Dodecane

2-propenoic acid

Bromocresol purple

Dow Anti-Foam B

2.sec-butyl-4,6-dinitrophenol (dinoseb)

Bromomethane

Dowex 21 K/Amberlite XE-270
(IX resin}

3-chloropropene

Bromonaphthalene

Duolite ARC-359 (IX resin)

3-heptanone

Rutane

Endrin

3-methyl-2-butanone

Butanol

Ethanol

3-pentanone

Butylated hydroxy toluene

Ethyl benzene

4-heptanone

Carbazole

Ethyl ether

4-methylphenoi (p-cresol)

Carbon tetrachioride

Ethylene dibromide

5-methyl-2-hexanone

Chicrdane

Ethylene glycol

Ethylene-diamine tetraacetic acid
(EDTA)

Monobutyl phosphate (MBP)

Pyridine

Fluoranthene

m-xylene

Saf-Tee Solvent F.O. 128

Formaldehyde

Naphthalene

s-diphenyl carbazide

Shell E-2342

Formic acid Naphthylamine

gamma-BHC (Lindane) n-butyl benzene Shell spray base
Glycerol n-heptane Sodium gluconate
Greases n-hexane Sodium tartrate
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Table 1-4c. 200 Areas Master List of Contaminants of Potential Concern —

Heptachlor

Organics. (4 Pages)

Nitrilotriacetic acid {(NTA}

Soltrol-170

Hexachlorobenzene

Nitrobenzene

Spartan DC 13

Hexachlorobutadiene

n,n-diphenylamine

Sugar

Hexachloroethane

n-nitroso-n,n-dimethylamine

Sulfonic acid {chloro}

Hexachloronaphthalene n-nonane Super Gei Hyflo
Hexafluoroacetone n-octane Tanaric acid

Hexanal Normnal paraffin hydrocarbons Tetrabromoethane
Hydrazine n-pentane Tetrachloroethylene (PCE)
Hydroxyacetic acid n-propionaldehyde Tetrachloronaphthalene
Hydroxylamine hydrochloride n-propyl alcohol (1-propanol) Tetradecane
Hydroxylamine nitrate (HN) Qakite ciear guard Tetrahydrofuran
Hydroxyquinoline Qakite rust stripper Tetraphenyl boron
Hyflo-Super-Cel Oakite Swiff Thenyltrifluoroacetone
Immunol 1468-2 Qctachloronaphthalene Thymolphthalein
Indeno[1,2,3-cd]pyrene o-phenanthroline Tide

Tonac A-580/Permutit [SKA] (IX resin) | Onvus K Toluene

Isodrin Oxalic acid Total organic carbon
Tsopropyl alcohol Peroklean Turco {Fabricfilm)
Jasco paint stripper Phenanthrene Turco 2822

Kelite 25E Phenol Turco 4358-4A
Keraff Phosphotungstic acid (PTA) Turco 4501 A
Kerosene Picric acid Turco 4518

Lard oil p-nitrochlorobenzene Turco 4521

Mandelic acid Polychlorinated biphenyls (PCB) Turco 4605-8
Methanol Propionitrile Turco 4669
?ﬁ;ﬁgﬁ;ﬁgf{?};g ketone p-xylene Turco 4715

Methyl isocyanate g’;f;}npw"]eum hydrocarbons Turco 4738 (thin)
Methyl lactic acid Toxaphene Pyrene

Methylcyclohexane

Trans-1,2-dichloroethene

Turco alkaline (rust remover)

Methylhydrazine Trans-1,3-dichloropropene Turco Diesel Zit 2
Mineral oil Tributyl phosphate (TBP) Turco EPO Strip
Molybdate - citrate reagent Trichloroethylene (TCE) Turco EPO Strip NP

Mono-2-ethythexyl phosphoric acid

Trichlorofiuoromethane

Turco Plaudit

Oxirane (ethylene oxide)

Triethylamine

Turco T-5561

Turco T-5589

o-xylene Tri-iso-octylamine
Pace-S-Teen Tri-n-dodecylamine Turco 2844
Pentachloronaphthalene Tri-n-octylamine Urea
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Table 1-4¢c. 200 Areas Master List of Contaminants of Potential Concern —
Organics. (4 Pages)

Fi . 3Org{:}1iéﬁ‘a B

Tris (hydroxymethyl) amino

methane West Lode degreaser

Pentachiorophenol

. - ] . : M 1 -
Pentasodium diethylene triamine penta | Trisodium hydroxyethyl ethylene Wyandotte 1112

acetate (DTPA) diamine triacetate (HEDTA)
Penvert 192 Trisodium nitrilo iriacetate (NTA) | Wyandotte Kevlar
Wyandotte MF Wyandotte P1075 Xylene

F Trademarks and registered trademarks are the property of their respective owners. All product names mentioned are listed
for contaminant potential enly; such listing does not imply ownership and does not constitute endorsement.
X ion exchange.

Liquid process waste streams carried through the pipeline systems required disposition decisions
that involved either transfer to tanks within WMAs or disposal from facilities operations to cribs,
trenches or other liquid waste disposal sites. These waste transfer and disposal decisions were
based on waste composition. Because of known differences in process waste stream
characteristics, separate discussions are presented to address COPC and analytical reporting
requirements for pipeline systems associated with waste streams transferred from facilities
directly to liquid disposal waste sites and those process wastes sent to/transferred between or
transferred out of tank farms. Refinement of the unconstrained COPCs presented in the tables
above, based on this differentiation, is presented in the following sections.

1.9.1 Refinement of the Contaminants of Potential
Concern List for Facilities Process Waste
Pipeline Systems

Process waste generated in the facilities within the Central Plateau 200 Areas and transferred
directly to liquid-waste disposal sites has been the focus of the numerous characterization
investigations conducted to date. A DQO process was conducted in conjunction with each of
these waste site investigations to prepare final COPC lists. For development of the 200-UR-1
OU DQO, all previous DQO COPC lists where compiled, reviewed, and refined into one
comprehensive list. This comprehensive list of COPC is presented in Table 1-5. The list
encompasses all COPCs that would be considered as primary target constituents for laboratory
analysis associated with the facilities process waste pipeline systems. Several additional analytes
have been included at the request of Ecology. Rationale for exclusion of certain of analytes,
based on process knowledge, existing liquid-waste disposal-site sampling results, or other
reasons, in conjunction with sampling and analytical requirements for specific process waste
pipeline systems, is presented in Section 1.9.3.
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Table 1-5. Facilities Process Waste Pipeline Systems Contaminants of Potential

Concern. (2 Pages)

Americium-241

Niobium-94 °

Carbon-14 Plutonium-238
Cesium-137 Plutonium-239/240
Cobalt-60 Strontium-90

Europium-152

Technetium-99

Europium-154

Tritium

Europium-155

Uranium-233/234

Neptunivm-237

Uranium-235/236

Uranium-238

Nickel-63

Antimony

Lead

Arsenic Mercury
Barium Nickel
Beryllivm Selenium
Cadmium Silver
Chromium Uranium
Hexavalent Chromium Vanadium
Copper Zinc
e e ueiits— Othier Tnorga
Cyanide Nitrate/Nitrite

Fluoride

Sulfate

Halogenated hydrocarbons

Acetone

Acetonitrile Hexane

Benzene Methyl ethyl ketone

n-Butyl benzene Methyl isobutyl ketone (MIBK)
1-Butanol (n-butyl alcohol) Perchloroethylene

2-Butanone {MEK) Tetrahydrofuran

Carbon Tetrachloride Toluene

Chlorobenzene 1,1,1 Trichloroethane (TCA)
Cis-1,2-dichloroethylene 1,1,2 Trichloroethane
Cyclohexane Trans-1,2-dichlorotheylene

1,1-dichloroethane

Tetrachloroethylene (PCE)

1,2-dichloroethane

Trichloroethylene (TCE)

1,1-dichloroethylene

Vinyl chloride

Dichloromethane (Methylene Chloride)

Xylene

Ethylbenzene
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Table 1-5. Facilities Process Waste Pipeline Systems Contaminants of Potential
Concern. (2 Pages)

Chemical Constituents -- Semivolatile Organics®

AMSCO ® Tributyl phosphate dilutant

Normal paraftin hydrocarbon

Cvclohexanone

Polyaromatic Hydrocarbons

Diesel fuel ©

Paint thinner

Dodecane

Phenol

Hydraulic Fluids (greases)

Polychlorinated biphenyls

Kerosene Shell E-2342 (naphthalene and paraffin)
Naphthylamine Soltrol-170 (C ¢Ha; to Ce to Hag; purified kerosene)
Dibutylphosphate* Tributyl phosphate and derivatives (mono, bi)
Monobutylphosphate* Formate*

Oxalate* Glycolate*

* Added to list as requested by Ecology (chelators or extractanis used in processes).

? Contaminant of potential concern applicable to Plutonium Finishing Plant Area only.

® Allen Maintenance Supply Company Inc.

© Analyzed as total petroleum hydrocarbons-diesel range: other total petroleum hydrocarbon analyses will include
gasoline range.

¢ Trademarks and registered trademarks are the property of their respective owners. Al product names mentioned
are listed for contaminant potential onty; such listing does not imply ownership and does not constitute
endorsement.

1.9.2 Refinement of Contaminants of Potential
Concern List for Tank Farms Process Waste
Pipeline Systems

A separate DQO process has been completed to address determination of the COPC list for
residual process waste remaining in the SST tank farms following waste retrieval (RPP-23403,
Single-Shell Tank Component Closure Data Quality Objectives). The SST DQO was undertaken
to ensure that appropriate data would be collected to support the component closure activities for
all SSTs and to cover all sampling and analytical activities for that purpose. The SST DQO did
not address soil sampling and analysis or any actions associated with ancillary equipment. The
strategy used in the SST DQO for identification of COPCs and determination of analytical
requirements has been incorporated into this DQO process for application to the process waste
pipeline systems associated with the tank farms. This strategy identifies spectfic or “primary”
constituents (03-ED-009, 2003, “Hanford Facility Dangerous Waste Part A Permit Application
Form 3, Revision 8, for the Single-Shell Tank (SST) System,” Attachment: Hanford Facility
Dangerous Waste Part A Permit Application Form 3, Revision 8 for the Single-Shell Tank
System; underlying hazardous constituents, and radionuclides from 10 CFR 61.55, “Licensing
Requirements for Land Disposal of Radioactive Waste,” “Waste Classification,”) for analyses
performed by selected analytical methods. Development of this primary constituent list is
correlative in purpose and use to the COPC list that was prepared for the facilities process waste
pipeline systems. The SST DQO also includes a strategy for reporting of secondary constituents.
Laboratory analytical performance requirements for primary constituents are presented in Step 3
of this DQO. Primary radionuclide, inorganic, and organic constituents identified for the tank
farm process waste pipeline systems are presented in Table 1-6.
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Table 1-6. Tank Farms Process Waste Pipeline Systems Constituents list. (2 Pages)

Nickel-63

Americium-241

Plutonium-238

Carbon-14 Plutonium-239/240
Cesium-137 Plutonium-241
Cobalt-60 Selenium-79
Curium-242 Strontium-90
Curium-243 Technetium-99
Curium-244 Thorium-228
Europium-152 Thorium-230
Europium-154 Thorium-232
Evropium-155 Tritium
Neptunium-237 Uranium-233/234
Nickel-63 Uranium-235/236
Iodine-129 Uranium-238

Neptunium-237

Aluminum Lead
Antimony Manganese
Arsenic Mercury
Barium Nickel
Berylliuom Selenium
Cadmium Silver
Chromium HI/ Chromium (total) Strontium
Cobalt Thallium
Copper Uranium
Hexavalent Chromium Vanadium
Zinc

Iron

Cyanide (includes ferrocyanide)

Nitrogen in nitrate/nitrite

Fluoride Sulfide
Nitrate Ammonia (NH3)

Nitrite

Acetone

Benzene 1,1,2-Trichloroethane
Carbon disulfide Tetrachloroethane; 1,1,2,2-

Carbon tetrachloride

Tetrachloroethene; 1,1,2,2- (PCE)

Chlorobenzene

Toluene
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Table 1-6. Tank Farms Process Waste Pipeline Systems Constituents list

. (2 Pages)

Chloroform (trichloromethane)

trichloro-1,2,2-trifluoroethane; 1,1,2-

1,2-Dichloroethane

Butanol; n- (n-butyl alcohol}

1,1-Dichloroethylene

Isobutyl alcohol (Isobutanol)

Dichloromethane (methylene chioride)

methylphenol; 2,6-Bis(tert-butyl)-4-

Dichloropropene; 1,3, (trans-)

Trichloroethylene {TCE)

Ethyl acetate

Trichlorofluoromethane

Ethyl ether

Vinyl chloride

Ethyl benzene Xvlenes

Methyl isobutyl ketone (MIBK hexone) Xylene; m-
Methyl ethyl ketone (MEK) Kylene; o-
Nitropropane; 2- Kylene; p-

Chemical Constituents - Semivolatile Organics

Acrylic acid*® n-nitrosomethy] amine™®
Acetonitrile* n-nitrosomethylethyl amine*
Cyclohexanone Trimethylamine®
Hexachloroethane Nitrobenzene

Acenaphthene Nitrophenol; o-

Bis-2-ethylhexyl phthalate (Dioctylphthalate)

Nitroso-di-n-propylamine; N-

Butylbenzylphthalate 1,2,4 - Trichlorobenzene
Butadiene;1,3-* Nitrosomorpholine; N-
Chlorophenol; 2- Pyrene

Cresol; m + p (3- and 4-Methylphenol) Pyridine

Cresol; o- (2-Methylphenol)

Trichlorophenol; 2.4,5-

Cresylic acid (cresol, mixed isomers)

Trichlorophenol; 2,4,6-

Dibutviphthalate (Di-n-butylphthalate)

Tributyl phosphate

Di-n-octylphthalate

Aroclor 10162

Dichlorobenzene; 1,2- (ortho-)

Aroclor 1221

Dinitrotoluene; 2.4-

Aroclor 1232

Ethoxyethanol; 2-

Aroclor 1242

Fluoranthene

Aroclor 1248

Hexachlorobutadiene

Aroclor 1254

methylphencl; 4-Chlore-3- (p-Chloro-m-cresol)

Aroclor 1260

Naphthalene

* Additional analyte added as requesied by Ecology (constituent detected in tank vapor samples).

2 Aroclor is an expired trademark.
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1.9.3 Contaminants of Potential Concern Exclusion
Process

Constituents presented in Tables 1-5 and 1-6 represent a comprehensive listing of the primary
analytes that may be associated with some process waste pipeline systems. Not all of these
constituents are assumed to occur in every waste stream handled by the pipeline systems.
Process knowledge and analytical data gathered through the sampling and analysis at liquid
waste disposal sites and tanks will be used as appropriate to support the exclusion rational.
Supporting information and additional discussion pertaining to the exclusion process, if used,
will be presented in the 200-1S-1 OU Work Plan (DOE/RL-2002-14).

This DQO process has elected to use general “suite type” analytical techniques, which yield
results on many metals and organic compounds, providing a cost-effective approach for
detecting waste constituents. A summary of the exclusion rational appears below. COPCs in the
following categories were excluded from further consideration:

¢ Short-lived radionuchdes

« Radionuclides that constitute less than 1 percent of the fission product inventory, and for
which historical sampling indicates non-detection

« Naturally occurring isotopes that were not created as a result of Hanford Site operations

» Constituents with atornic mass numbers greater than 242 that represent less than
1 percent of the actinide activities

» Progeny (P) radionuclides that yield insignificant activities within 50 years, and/or for
which parent/progeny relationships exist that permit progeny estimation

» Chemicals that have no known carcinogenic or toxic effects

« Constituents that have been diluted, neutralized, and/or decomposed by high volumes of
water discharged and/or the presence of acids and bases

« Chemicals that are unlikely to be present in toxic or high concentrations because of
significant dilution during cooling-water discharges

+ Chemicals that are not persistent in the environment.

Initial analyte lists will be compared to R1 characterization data as a means of focusing on
reducing the analytes list.
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1.10 POTENTIALLY APPLICABLE OR
RELEVANT AND APPROPRIATE
REQUIREMENTS AND PRELIMINARY
REMEDIATION GOALS

Potential ARARS identified for the remedial actions within the 200 Areas are presented in the
Implementation Plan (DOE/RL-98-28). ARARs associated with potential alternative actions will

be further refined in the FS.

Table 1-7 defines the preliminary ARARs identified for the 200-IS-1 QU DQO process.
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1.11 REGULATORY AND PROJECT DRIVERS

Table 1-8 provides the regulatory milestones and regulatory drivers associated with this
project.

Table 1-8. Regulatory Milestones.

Milestone * Due Date Regulatory Driver
M-15-00C December 31, 2008 . Comple@ all 200 Area non-Tank Farm OUs pre-ROD site
investigations under approved work plan schedules.”

*Ecology et al., 1989, Hanford Federe! Facility Agreement and Consent Order.
OU = operable unit.
ROD = record of decision.

1.12 CURRENT AND POTENTIAL FUTURE LAND
AND RESOURCE USES

The current and future land use of a site must be considered to identify appropnate cleanup
objectives; these uses are discussed in the following sections.

1.12.1 Current Land Use

All current land-use activities associated with the 200 Areas and the Central Plateau are
industrial in nature. The facilities located in the Central Plateau were built to process irradiated
fuel from the plutonium production reactors in the 100 Areas. Most of the facilities directly
associated with fuel reprocessing are now inactive and awaiting final disposition. The PFY has
encapsulated plutonium and currently is storing it. Several waste management facilities operate
in the 200 Areas, including permanent waste disposal facilities such as the Environmental
Restoration Disposal Facility, Low-Level (radioactive waste) Burial Grounds, and a
RCRA-permitted, mixed-waste trench. Construction of tank waste treatment facilities in the
200 Areas began in 2002, and the 200 East Area is the planned disposal location for the vitrified
low-activity tank wastes. Other Federal agencies, such as the U.S. Department of the Navy, use
the Hanford Site 200 Fast Area for disposal into TSD units. In addition, a commercial low-level
radioactive waste disposal facility currently is operated by US Ecology, Inc., on a 100-acre tract
of land at the southeast comner of the 200 East Area that is leased to the State of Washington.

1.12.2 Anticipated Future Land Use

The reasonably anticipated future land use for the 200 Areas is continued industrial activities for
the foreseeable future.

1.12.3 Current Groundwater/Surface Water Uses

Groundwater in the 200 Arcas currently is contaminated and is not withdrawn for beneficial
uses.
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The Columbia River is the second largest river in the contiguous United States in terms of total
flow and is the dominant surface-water body on the Hanford Site. The Columbia River is the
principal source of drinking water for the Tri-Cities and the Hanford Site. Regionally, it also is
used extensively for irrigation and for recreation, which includes fishing, hunting, boating, water

skiing, diving, and swimming.

1.12.4 Potential Future Groundwater/Surface Water
Uses

Washington State cleanup regulations define groundwater as a “potential future source of
drinking water” based on yield, natural quality, and pumpability (WAC 173-340-720{2],
“Ground Water Cleanup Standards,” “Potable Ground Water Defined”). Based on these
technical standards, groundwater underlying the 200 Areas may be considered a potential future
drinking water source. In addition, groundwater underlying the 200 Areas is hydraulically
connected to groundwater systems that currently are used for drinking water and irrigation, and it
ultimately discharges to the Columbia River. In accordance with 40 CFR 300, “National Oil and
Hazardous Substances Pollution Contingency Plan,” the goal is to restore the groundwater at the
Hanford Site to maximum beneficial uses, if practicable. The groundwater protection Remedial
Action Objective for the 200-1S-1 OU will be based on the WAC 173-340-720, “Ground Water
Cleanup Standards,” and 40 CFR 141, “National Primary Drinking Water Regulations.” Given
the local hydrogeology at the 200-IS-1 OU, protection of the groundwater from the
contaminants, by design, also will result in protection of the Columbia River. If is anticipated
that current uses of the Columbia River will continue in the future.

1.13 CONCEPTUAL MODEL

A primary goal of the DQO process is to develop a sampling design that will either confirm or
reject the preliminary conceptual contaminant distribution model. The preliminary conceptual
contaminant distribution model is supported by the conceptual exposure pathway model.

The source of contamination in the 200-IS-1 QU is the liquid transferred through, residing in, or
released from the process waste pipeline systems. The release mechanism is subsurface liquid
discharge. Ingestion and inhalation of surface or subsurface soils in an occupational scenario do
not represent a substantial exposure because of the waste site cover and surface stabilization.
There is limited soil ingestion and inhalation in an industrial setting. Downward migration of
mobile constituents into the groundwater would not affect occupational workers, because their
drinking water source would not be the underlying aquifers. Similarly, contamination below
4.6 m (15 ft) would not affect an occupational worker or the flora or fauna. However, the
protection of groundwater is a requirement that must be addressed by evaluating potential future

Impacts.

The conceptual site exposure model, identifying the sources, release mechanisms, migration
pathways, and potential receptors for each of the COPCs, is shown in Table 1-9 and Figure 1-2.
Table 1-9 also summarizes the potential exposure scenarios.
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Table 1-9. Tabular Depiction of the Conceptual Exposure Pathway Model.

Medivm

Comaminants
ol Potential
Concern

Source

Primary
Release
Mechanism

Secondary
Release
Mechanism

Potential
Exposure
Pathway

Potential
Receptors

Shaliow
vadose zone
soils

(<15 ft bgs)

Deep vadose
zone soil and
groundwater

Radionuclides,
metals, volatile
organic
compounds,
sermvolatile
organic
compounds

200-15-1
Operable
Unit
process
waste
pipeline
systems

Subsurface
Hquid
discharge

Secondary
source from
resuspension and
deposition from
wind-blown soil
or vegetation.

Ingestion;
dermal
contact;
inhalation;
external
radiation

Humans

Ingestion,
dermal
contact,
inhaiation;
external
radiation;
root uptake

Biota

Infiltration and
Leaching

Groundwater
ingestion
(outside
exclusive
land-use area
only); dermal
contact;
inhalation;
external
radiation

Humans

bgs = below ground surface.
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Figures 1-3 and 1-4 show generalized cross-sectional views of a direct buried single pipeline and
buried encased multiple pipelines. Figures 1-5 and 1-67 graphically present the preliminary

conceptual contaminant distribution models for the 200-15-1 OU process waste pipeline systems.

The preliminary conceptual contaminant distribution model will become the conceptual
contaminant distribution model after acceptance of this DQO summary report and then will be
applied to the 200-1S-1 OU work plan (DOE/RL-2002-14).

Figure 1-3. Generalized Cross-Sectional View of a Direct-Buried Single Pipeline.

Generalized Cross Section View
Direct Buried Pipeline

Excavated Soil
Backfill

Invert
Depth Varies

Pipeline

Compacted Sand
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Figure 1-4. Generalized Cross-Sectional View of Buried Encased Multiple Pipelines.
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Figure 1-5. Preliminary Conceptual Contaminant Distribution Model for Buried Process Waste
Pipehines.
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Pipt Break

Contaminatior Enc?sememw/
Potential Vertical Joini

FeREdT

1. Pipeline leaks have occurred within some concrete encasements. Process Jiguids that are released may accumulate and peot
in the bottom of the encasement.

[ 18]

. Pipe connection focations such as joints and fittings are susceptible 10 leakage. The releases are characterized as low-volume
Jeaks and most likely are attributed to faulty or degraded seals, joints, or fittings. The effluent and contaminants move
according to the permeability of surrounding sotls at varicus poinis of release. Low-mobility contaminants such as cesium
and plutonium sorb near peints of release, and concentrations decrease with depth.

3. Fractures, cracks, and breaks are more prevaient in some pipelines such as those constructed of vitrified clay. Larger breaks
where flow was under pressure may have resulted in releases that extend both above and below the pipe into surrounding
soil.

4. Contamination extends above the pipeline to the surface in seme places because of uptake by vegetation (or possible animal
ntrusios).

5. Surficial dispersion of contaminanis may occur around some swab risers, caused by vent releases or sampling activities.

6. Mobile contaminants such as nitrate and iritium migrate with the moisture front to greater depths.

7. Process fluids and contaminants may or meay not impact groundwater, depending on the volume of releases.
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Figure 1-6. Preliminary Conceptual Contaminant Distribution Model for a Diversion Box and
Catch Tank.
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1. Leaks into the interior of the diversion box occur when jumper connections are changed or during a misrouting. Although most of the
spill drains to the catch tank, some contamination remains on the interior floor or sides of the box.

2. During routing changeouts or maintenance activities, cover blocks are removed, exposing the diversion box interior to the environment.
Winds, remote-handling activities, and removal of equipment generate unplanned releases on the ground surface around the structure.
This is the most common type of unplanned release at these structures and usually is stabilized with a cover of clean soil. Vegetation
uptake or animal activities may remobilize the contamination.

3. During a misrouting, in some cases, waste liquids fill the diversion box and flow onto the ground around the structure. The liquid drains
into the soil, and contaminants are distributed according to respective Ky values and soil characteristics. . Immobile contaminants such
as plnonium and cesium remain close to the point of retease; mobile contaminants such as technetium-99 and nitrate migrate with the
moisture front. This type of unplanned release is very rare for these structures. The contaminated soil is covered with clean soil,
shoterete, or asphalt.

4. Pipe connections may fail at the diversion box exterior wall. Liquid is released to the soil column below ground and flows away from
{he break. Depending on the volume of the release, liquid flow may induce localized ground subsidence, with contaminated liquids
emerging at the ground surface or in the depression (not shown). Contaminants are retained in the soil column according to respective
K, values and soil characteristics.. lmmobile contaminants such as plutonium and cesium remain close 10 the point of release; mobile
contaminants such as technetium-9% and nitrate migrate with the moisture front. The area of surface contamination is covered with
clean soil, shotcrete, asphalt, or other material.

5. Failure at a pipe fitting, or failure of the tank itself, leads 1o a loss of waste to the subsurface. The volume of waste Jost is assumed to be
low, because most releases to catch tanks are assumed to be the sumn of multiple jumper contents lost when routings were broken.
Liguids move down through the soil column, while contaminants are retained in the soil according to respestive Ky values and soi}
characteristics. Immobile contaminants such as plutonivum and cesium remain close to the point of release; mobile contaminants such as
technetium-99 and nitrate migrate with the moisture front. This type of failure is rare, but several replacement catch tanks have been
installed at diversion boxes.

6.Surface releases around catch tank risers occur primarily when access to the tank is required for liquid-level measurement, sampling, or
pumping. Opening the system to the environment allows vapors to escape or wind to mobilize contaminants in the riser. Sampling
devices and pumps lowered into the tank to remove liquids entrain coptaminants to the surface when removed, and contaminants are
scattered by leaks, drips, or wind. Rarely, overflows at diversion box/catch tank pairs lead to releases through catch tank risers. Liguids
move down through the soil column, while contaminants are retained in the soil according to respective K, values and soil
characieristics. Immobile contaminants such as plutonium and cesium remain close to the point of release; mobile contaminants such as
technetium-99 and nitrate migrate with the moisture front. Releases are covered with clean soil to prevent spread of the radionuclides.

Ny
el =
S
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1.14 PROBLEM STATEMENT

Problem Statement:

Given that the process waste pipeline systems in the Central Plateau received waste discharges,
the problem is to determine from process history and/or data collection and analysis whether
pipelines or surrounding soils contain constituents that are above regulatory and/or risk

thresholds.

DOO Approach:

The DQO process is being performed for the 200-1S-1 OU to determine if the process waste
pipeline systems have been contaminated at levels that require remedial action.

A SAP will be developed after completion of the DQO process, which specifies the sampling and
analyses to be performed for characterization of the process waste pipeline systems.

The 200-18-1 QU process waste pipeline systems will be evaluated on the basis of anticipated
future land use.
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2.0 STEP 2 — IDENTIFY THE DECISION

The purpose of DQO Step 2 is to define the principal study questions (PSQ) that need to be
resolved to address the problems identified in DQO Step 1 and the alternative actions (AA) that
would result from resolution of the PSQs. The PSQs and AAs then are combined into decision
statements (DS) that express a choice among AAs.

Table 2-1 presents the task-specific PSQs, AAs, and resulting DSs. This table also provides a
qualitative assessment of the severity of the consequences of taking an AA ifit is incorrect. This
assessment only takes into account ramifications to human health and the environment
{flora/fauna). The relative severity of the consequences of erroneous actions is expressed as low,
moderate, or severe. Low-severity consequence would have minimal or no short- or long-term
impacts to human health or the environment. Consequences identified as severe could pose a
high risk to human health or the environment. The determination of moderate severity is a
subjective determination by the DQO team participants and normally is assigned to waste sites
with moderate contamination levels.

If multiple sampling designs are developed, cost comparisons will be completed to support the
sampling design selection process. Economic impacts associated with remedial decisions will be
evaluated in the FS, as applicable.

Table 2-1. Summary of Data Quality Objectives Step 2 Information. (3 Pages)

PSQ #1— Is there chemical constituent(s) within the pipeline systems?

Evaluate the need for remedial action | The pipeline systems may be remediated inappropriately,

I-1a alternatives in an FS.° resulting in unnecessary expenditure of funds. Low
Evaluate leaving pipelines in place T}.le pipeline system may_be clospd out mapproprie_ltely Moderate to
1-1b . S a without remedial action, increasing risks of potential
{ne-action alternative) in an FS. . Severe
exposure to workers and the environment.
Evaluate a streamlined approach
(e.g., CERCLA removal actions,
interim actions, voluntary actions,
12 plug into an existing ROD) to The pipeline systems may be remediated inappropriately, Low
pipetine system decision-making, resulting in unnecessary expenditure of funds.
based on field-screening data and/or
analytical data and take appropriate
actions. *
The pipeline system sampling may be based on an
13 Evaluate the need for additional insufficient number of samples and may be closed out Moderate to
sampling.® without needed remedial action, increasing risks of Severe

potential exposure to workers and the environment.

DS #1— Determine if there is chemical constituent(s) within the pipeline systems and select an appropriate AA.
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Table 2-1. Summary of Data Quality Objectives Step 2 Information. (3 Pages)

Human
Hezlth and
PSO- Environ-
AAH Alternative Action Consequences of Erroneous Actions .mental
Severity of
Conse-
quences
PSQ) #2— Is there chemical constituent(s) in the surrounding seil?
7-1a Evaluate the necd for remedial action | The surrounding soils may be remediated inappropriately, Low
alternatives in an FS.*® resulting in unnecessary expenditure of funds. 0
. Lo The surrounding soils may be closed out ina i
Evaluate the no-action altemative in . & SO1'S nay osed ou ppropr_mtely Moderate to
2-1b a without remedial action, increasing risks of potential
an FS. . Severe
exposure to workers and the environment.
Evaluate a streamlined approach
(e.g., CERCLA removal actions,
interim actions, voluntary actions,
2.2 plug into ar existing ROD) to The surrounding soils may be remedtated inappropriately, Low
pipeline system decision-making, resulting in unnecessary expenditure of funds. o
based on field-screening data and/or
analytical data and take appropriate
actions. ”
The pipeline sysiem sampling may be based on an
93 Evaluate the need for additional insufficient number of samples and may be closed out Moderate to
sampling. ” without needed remedial action, increasing risks of Severe
potential exposure to workers and the environment.
DS #2— Determine if there is chemical constitnent(s) within the surrounding soils and select an appropriate AA.
PSQ #3— Is there radiological constituent(s) within the pipeline systems ?
1] Evaluate the need for remedial action | The pipeline systems may be remediated inappropriately, Low
a alternatives in an FS.? resulting in unnecessary expenditure of funds.
. s The pipeline system may be closed out inappropriatel
Evaluate leaving pipelines in place PP : may. . ppropriately Meoderate 1o
3-ib ) S a without remedial action, increasing risks of potential
(no-action alternative) in an FS. ) Severe
exposure to workers and the environment,
Evaluate a streamlined approach
(e.g.. CERCLA removal actions,
interim actions, voluntary actions,
3.2 plug into an existing ROD) to The p.ipel.ine systems may be remediated inappropriately, Low
pipeline system decision-making, resulting in unnecessary expenditure of funds.
based on field-screening data and/or
analytical data and take appropriate
actions. ®
The pipeline system sampling may be based on an
3.3 Evaluate the need for additional insufficient number of samples and may be closed out Moderate to
i sampling. ® without needed remedial action, increasing risks of Severe
potential exposure to workers and the environment.
. . The pipeline systerns may be remediated inappropriately
Evaluate the need for remedial action pp, ¥ A pproprately
. . ) and include costly and difficult processes for handling
3-4 alternatives that include TRU waste . o . Low
. 2 TRU waste, resulting in unnecessary expenditure of
in an FS.
funds.
Evaluate the need for remedial action | The pipeline systems may be remediated inappropriately
1.5 alternatives that includes greater than | and include costly and difficult processes for handling Low

Class C waste concentrations in
an FS.°

greater than Class C waste concentrations, resuiting in
unnecessary expenditure of funds.

DS #3— Determine if there is radiclogical constituent(s) within the pipeline systems and select an appropriate AA.
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Table 2-1. Summary of Data Quality Objectives Step 2 Information. (3 Pages)

PS(} #4— Is there radiological constituent(s) within the surrounding soj} ?

Evaluate the need for remedial action

The surrounding soils may be remediated inappropriately,

4-la alternatives in an FS. # resulting in unnecessary expenditure of funds. Low
Evaluate the no-action alternative in The surroundn?g Sm].s may be c]psed_out mapproprlately Moderate to
4-1b a without remediz! action, increasing risks of potential
an FS. . Severe
exposure to workers and the environment.
Evaluate a streamlined approach
{¢.g., CERCLA removal actions,
interim actions, voluntary actions,
42 plug into an existing ROD) t0 The surrounding soils may be remediated inappropriately, Low
pipeline system decision-making, resulting in unnecessary expenditure of funds.
based on field-screening data and/or
analytical data and take appropriate
actions. ®
The pipeline system sampling may be based on an
4.3 Evaluate the need for additional insufficient number of samples and may be closed out Moderate to
sampling.’ without needed remedial action, increasing risks of Severe
potential exposure to workers and the environment.
Evaluate the need for remedial action The Pipelme systems may be remediated mappropr}ately
. ) and include costly and difficult processes for handling
4-4 alternatives that include TRU waste S . Low
) a TRU waste, resulting in unnecessary expenditure of
irt an FS.
funds.
Evaluate the need for remedial action | The pipeline systems may be remediated inappropriately
4.5 alternatives that includes greater than | and include costly and difficult processes for handling Eow

Class C waste concentrations in
an FS.?

greater than Class C waste concentrations, resulting in
unnecessary expenditure of funds.

DS #4— Determine if there is radiological constituent(s) within the surrounding soil and select an appropriate AA.

PSQ #5— [s the constituent(s) within the pipel

ine systems dangerous waste in accordance with WAC 173-303?

Evaiuate the need for remedial action

The pipeline systems may be remediated inappropriately,

5-1a alternatives in an FS. ® resulting in unnecessary expenditure of funds. Low
. .. The pipeline sys be cl ut inappropriatel
Evaluate the no-action alternative in 1€ PIp Y temg may O.Sﬂd? t nappropriately
5-1b without remedial action, increasing risks of potential Severe

an FS.°

exposure to workers and the environment.

DS #5— If the constituent(s) is a dangerous waste in accordance with WAC 173-303, then select an appropriate AA.

T May include innovative decision-making approaches {e.g., probabilistic, decision-analysis modeling).
Comprehensive Environmental Response, Compensation, and Liability dct of 1980, 42 USC 9601, et seq.
10 CFR 61.55, “Licensing Requirements for Land Disposal of Radioactive Waste,” “Waste Classification.”

AA alternative action.

CERCLA = Comprekensive Environmental Response,
Compensation, and Liability Act of 1980

FS = feasibility study.

PSQ = principal study question.

ROD = record of decision,

TRU = radioactive waste containing more than 100 nCi/g (3700

Bg/g) of alpha-emitting transuranic isotopes with half-lives
greater than 20 years, other than the exceptions noted in

DOE G 435.1-1, Chapter 3, “Transuranic Waste

Requirements.”
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3.0 STEP 3 -~ IDENTIFY THE INPUTS TO THE DECISION

The purpose of DQO Step 3 is to identify the types of data needed to resolve each of the DSs
identified in DQO Step 2. The data may exist already or may be derived from computational or
surveying/sampling and analysis methods. Analytical performance requirements (e.g., practical
quantitation limit, precision, and accuracy) are also provided in this step for any new data that

need to be collected.

3.1 INFORMATION REQUIRED TO RESOLVE
PRINCIPAL STUDY QUESTIONS

Table 3-1 specifies the information (data) required to resolve each of the PSQs identified in
Table 2-1 and identifies whether the data already exist. For the data that are identified as
existing, the source references for the data have been provided with a qualitative assessment as to
whether or not the data are of sufficient quality and quantity to resolve the corresponding PSQ.

Based on the evaluation of process information and existing data, sampling is required to
determine remedial alternative(s) for the process-waste pipeline systems in the 200-1S-1 OU.
Additional data to determine if releases from the process-waste pipeline systems have impacted
the vadose zone are required to support remedial decision-making.

3.2  BASIS FOR SETTING THE PRELIMINARY
ACTION LEVELS AND APPLICABLE OR
RELEVANT AND APPROPRIATE
REQUIREMENTS

The preliminary action level is the threshold value that provides the criterion for choosing
between AAs. Table 3-2 identifies the decision statements and basis (that is, regulatory
threshold or risk based) for establishing the preliminary action level for each of the COPCs.
Preliminary ARARs identified for the remedial actions within the 200 Areas are presented in the
Implementation Plan (DOE/RL-98-28). Using the Implementation Plan as the basis, a
preliminary set of ARARs for the 200-IS-1 DQO is presented in Table 1-7. ARARs associated
with potential alternative actions will be refined further in the FS.

3-1



D&D-30262 REV 0

“$3EIOIUDALE 9)SBA [BNPISAT pRjetis? pue saurjadid

it0t
~€LT DVAA YA 32UBPLOIDIE

A N pod8ard uo uonewogur jeoLolsiy sopiaoid g1 16Z-ddd Al eep _mo_EMEo ur AseA snosofurp
s[enprsay swaysAs autadid oyp urygsim
A N QSEQRIED WAISAG YLOMGIN UORDULIOfU] ISV YUD ] A (shudnpnsuod oy} sp-- ¢ OIS
v Qmam JHUIWLOLIAUS 3] PUE ) BIY
up paamnbad vyep uBwny 0} ysi Aqedasdeun
UONEBIsoAU g ;
A [1BBI ! v xipuaddy w 7y 9]qeL pue |-V 9jqe] 23§ A [eordojoipet ug asod eyl (108 Buipunolins
[euonIppPY (1og Y} wIyIa (SHUDdNISU0D
‘soutjadid uresod . 1eadojoIpel 34313 8] - § OS]
10] 151X vlg(]
SHUIUWSEIOELA LD DY) PUR Y)Y
ElEp ueurny o3 ¥six ajqerdasseun
It N v xipuaddy Ul z-y 8[GE) puB [-V 9[qRL 99 A [po1SoloLpEl u asod juy) swaysds aupadid
S|enpIsSay Y uEIpLAL (SPUDIBSUGD
' eatdojoipua 2oyl s1- £ OSJ
v doig
ut poinbos LIUDUILOLAUD JY) pue y3jeay
aa_wmwﬁ@;:_ vep uzwny 0 ysu aqeidasoeun
A hitol : Woxipuoddy ul -y oge L 09 A o ue asod jey) s ulpunoains
) _Qm“o:%ﬁ( [EDABLYD JLOS Y UL (SHPUdNFLSUOY
sourjadid ureyoo [B23WaYd 3000 81 - 7 OSd
10) 1SEXD vR(]
SIUIULIOALAUD 2Y) PUE ) eIy
uewny o} ysu ajgeydasopun
A N v xipusddy ur -y 2[qe], 398 A P ,Ew:wws ut 350d JE1) swWoIsAs sugadid
S{enpissy ay) uIgiim ($))UINYsUed
fearwayd aaayi sy - [ O
(N/A) IN/AD
cssavoad cssa0ad §4/19
SA/Td Y3 appdwio)  osane
ay} yoddng .| 0) Ajuend) 33A10K 3IUGLID :& Jv Eﬁ‘_ MH—NMHMN_ aandaly 1o
0} pa.umnbay pue Anend) S 4 Iy H Ui uonssn) apnys wdun
L A4 BB O paunbay : S dnug
vleQ uanyng ’ _
{BUOILIPPY jeeq
Y IlqBlIBAY MY

(seed ¢) "$90IN0S 90ULIDJOY PUE UOHBIIIONU] paimbay “[-¢ 9]qeL




D&D-30262 REV 0

CAVUSTY Y 9sn 10] s1ajowered

s[apow s pue podsuer
ueuienod poddns 03 Bleg
— §'2*0 soa102[q0 100lolg

N indur uo souepind jeuonippe sapiacid ‘¢ 1O-0ZE/HOUM
N 9007 “INV 3urjepo
"siggep (TVISHY 40 UopeuLojul Qvassd
N SUnsIXS Uo poseq PAUILUINSP ¢ UBD jeY} S[ENULW 383y} Ul
pounjap ale sisjewered 3ndu] ‘7007 “INV PUB p-OVI/INV
"S[108
N 91§ PIOJuURY puB SWEANS 9)sem JU) dqerad 1-49-007 103
SJUaL01J200 UONNQLISIP $eaY 00T sopraoid ‘OL-76- /A0
"SI10S 91§ PJIOJUBH] pue sadA} Weans apsem SNOLIEA 10]
N SJUSIIJJ0 UONNGLISIP SBAFY (0T Saptaocid *LE0E [ INNJ
SIS0
"$]108 911§ pJojuel] pue sadA) Weans 9)sem SNOLIRA I0] uoBNGLISICL
N SIURTOIE0D UOTINQINSIP $8IIY (0T Sepiaoid ‘0081 I~ INNJ o
“3su
Furanrp 10§ 1enuajod 18518313 ) SaRY JRYL SIUSWIIPIS )1
A PIOJURE] Ui SPUNOdUIOD D1X0] PUB SIPIONUOIPET 9801 10}
ganjea Py Jo uoneiduios e sapraoid *1°A9y ‘G68€1-INNd
'$jL0s seary oz W sonuadosd
N 1neIPAY 0] soneA ueall sapiaoid ‘¢gg0-dd-DOHM KGojoyn] pue
"Ansolod pue ‘AHanonpuoo oNneIpAL co.sﬂé.sw_m
N ‘A11SUSP [10$ SIB[NOJED O] PISA 5 Uwd 3Ly} BTV 1S9 (00T ozs .wa__wwﬂwo
ay3 o] ejep oytoads-ays spuesald ‘06Z-11-NH-AS-DHM —
sjqelleay “£11sosod pue ‘Apanonpuod i nelpiy j0 mmﬂ._oa.o 1d
Smﬁ aN ‘ANSUSP 108 J)B[NDO[BD 0) POSN 0 U 18Il BaXY 158 007 [eosAig

a1y J0J Biep dyidads-ous sjussard ‘H1o-[L-NI-AS-OHM

s[opou ysu1 puk Jodsuer)
jueurwiRiuod poddns 0y ele(
~ 8°£°9 soA1109fq0 10001 g

3-3



D&D-30262 REV 0

S0 = A -Aprus £j1j1qEseal/uonedisaaul [RIPOWAL =
1apouE 950p ANALSROIIV Y [BOPISHY =

dluesnsuen = L

S4/0d

avysdd

‘uonsanb Apngs jedibuud = O
ou = N
JUOIOLL 0D LOUNQLUSIP = PY

SPUNOLLY JULITY [0~ a1 Jo Buiiiag 21801030 *067-11-NI-AS-DHM

DoAY QISR Y A2VAPUNCALY IS241 (07 DY) JO JAPO 21B0j0aB0updf P10 1L NF-AS-DHM
IS PAOJUDE SHOS DU GOF 4Gf Sa10d6af JIIDIPSLS [0 BUog pub AupguLio {880~ dA-DHM

AnUp Y JU2LBOFOIPRY 40 DouppIng PAofunE S 10-0Z €/HOAM
DSRGRIP NG PIOJURYH WALSAG Ji0m)an HOLBULIGI] 2iSD4] il |

DS PLOIUOEY 2l) W0 SAUIl PRUOPHLGY PUD PIBER]G i) UL SOLOGIHINN] DSV 44 (OIPISDY T 1ST-d Y
TPINGY SAASF) PUD 2SDQUIDE JHRIDHID07) HONNQLOSICT Iou i ne) Paofil] CSeR¢ 1 INNG

(P A YT THOUSSISS Y DOUMULOMSF DISD A YUD | GIANIY-W07] PIZIIGOlut) paofiny aur 10§ dB0YOD4 DD [ouays0an) *{ 0€ - INNd

DUS PAOSUDE] B [0 NDOID) ] DALY Q07 24} Ul JUSOASICE 218D 4 A TT-0T 40f SIsAppu s 2xeduo]) 0081 1 TNNG
"SI 3)GUAy dnoan) JDSUIPLOD WIS [-§I~(OT Y PuD 'dNn0LL 42104 SO0 SOYIHCT Bl PUO | - 3007
oy 'dnoany 1w 4q Suiloo] SOYNNG PUD PUod § F- 008 i ‘dnotny aaingy Suiooy Sayolcl ¥ UG 11 C-4MD-007 dil +0f noupIusaaiy jorpauay | 1-g00Z- 100

Mgy 2jquadde) [-dG-007 10f Lioday wonpENSsnu] jipawsy [ 95BYd 0L-T6~ T/

' HOISHI A QY YSHY AOf JPIUDIY $,4957) “p-QVATINY
T UOISIDA ,F._QNM..QTMWMK 9007 "INV
1TY VOISR A “SmOpUig 4Of QVYSHY ‘TO0T TINY

(N/A) T(NIA)
Lssavo.ad cssevosd S/1N
S4/1d -1 appdwo) .  toSa1n”
o) oddug 03 fypuenyy 223008 99U0AD50 ﬁwﬁwv :W“MMNM,V: 941332{q( 0
0} pasmbay pue AjEu) L ...v 30U wwan.m %Q 1.» .ﬂ.—._.-.c”u.w I - nonsangy Apmg [ediduirg
eIkl SLGTRIIN : :
jenoIppy jovieq
Caay JRIBAY Y

(8988 ¢) '$00IN0OS 90UDIDJOY PuUE UOLEULIOJU] Pasinboy 1-¢ A1qRL

N



D&D-30262 REV 0

Table 3-2. Basis for Setting Preliminary Action Level.

1,2

Inside the Central Platean land-use boundary

Industrial land-use scenario - WAC 173-340-745(5) Method C cleanup levels with
contaminant-specific variations. (0-15 ft bgs) direct contact. (See Global Issue 1
raised by Ecology October 11, 2006, in Chapter 1.0.)

Nonradiological | Outside the Central Plateau land-use boundary

COPCs Unrestricted land-use scenario - WAC 173-340-740(3) Method B cleanup levels
with contaminant-specific variations. (0-15 ft bgs) direct contact

Ecological - WAC 173-340-7493 and WAC 173-340-900, Table 749-3 (0-6 ft bgs
conditional point of compliance and 0-15 ft bgs point of compliance)

Groundwater protection - WAC 173-340-747(4) Method B

Inside the Central Plateau land-use boundary

Industrial land-use scenario (15 mrem/yr, 0-15 ft bgs), OSWER 9200.4-18 (EPA,
1997), (TBC). RESRAD analysis to determine concentration values (ANL, 2002)

Outside the Central Plateau land-use boundary

3.4 Radiological Unrestricted land-use scenario (15 mrem/yr, 0-15 ft bgs), OSWER 9200.4-18
’ COPCs (EPA, 1997), (TBC). RESRAD analysis to determine concentration values
{ANL, 2002)

Groundwater protection - MCLs, state, and Federal ambient-water quality-control
criteria. RESRAD analysis to determine concentration values in soil (ANL, 2002)

Ecological - RESRAD-BIOTA (ANL, 2006)

Dangerous WAC 173-303
Waste

" Based on DOR/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental Impact Siatement.

10 CFR 61, “Licensing Requirements for Land Disposal of Radioactive Waste.”

10 CFR 61.55, “Licensing Requirements for Land Disposal of Radioactive Waste,” “Waste Classification.”

10 CFR 834, “Radiation Protection of the Public and the Environment.” proposed rule.

40 CFR 191.12, “Environmental Radiation Protection Standards for Management and Disposal of Spent Nuclear Fuel, High-Level and
Transuranic Radicactive Wastes,” “Definitions.”

ANL, 2002, RESRAD for Windows, Version 621.

ANL, 2006, RESRAD-BIOTA, Version 1.2.

DOE/EIS-0222-F, 1999, Final Hanford Comprehensive Land-Use Plan Environmental Impact Statement.

EPA, 1997, Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination, OSWER Directive 9200.4-18.

WAC 173-303, “Dangerous Waste Regulations.”

WAC 173-340-740(3), “Unrestricted Land Use Soil Cleanup Standards,” “Method B Soil Cleanup Levels for Unrestricted Land Use.”

WAC 173-340-745(5), “Seil Cleanup Standards for Industrial Properties,” “Method C Indusirial Soil Cleanup Levels.”

WAC 173-340-747(4), “Deriving Soil Concentrations for Ground Water Protection,” “Fixed Parameter Three-Phase Partitioning
Model.”

WAC 173-340-900, “Tables.”
WAC 173-340-7493, “Site-Specific Terrestrial Ecological Evaluation Procedures.”

ARAR = applicable or relevant and appropriate requirement. MCL = maximum contaminam Jevel.
bgs = below the ground surface. POC = point of compliance.
COPC = contaminant of potential concern. RESRAD = RESidual RADioactivity dose model.
D8 = decision stalement. TBC = 10 be considered.
TRU = transuranic.

3.3 COMPUTATIONAL AND SURVEY/
ANALYTICAL METHODS

Table 3-3 identifies the DSs where existing data either do not exist or are of insufficient quality
to resolve the DSs. For these DSs, Table 3-3 presents computational and surveying/sampling
methods that could be used to obtain the required data.
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Table 3-3. Information Required to Resolve the Decision Statements. (2 Pages)

X Remedial A
DS # or Investigation Required Data Evaluation Methods Survey/Analytical
Objective . ‘Methods
Variahle
WAC 173-340-745(5) Method C | - Field screening
Concentrations of or WAC 173-340-740(3) using chemical
: nonradio](_)gi_cal Concentrations for hMe;l:}(l)d.Iivalues for }tlumsan- detection equipment.
COPCs within nonradiological COPC | oo risk assessment. (See - Sampling and
plpehne systems (eg inorganic metals Global Issue 1 TalSt.?,d by ECO]Ogy laboratory analysis
and anions, VOCs and October 11, 2006, i of residual material.
. o . Chapter 1.0.)
semivolatile organic
compounds} within WAC 173-340-900 Table 749-3
Concentrations of pipeline systems for values for ecological risk. - F ield screening
nonradiological | EV2luation against STOMP (PNNL-12028) or other E’lt‘h ‘t’.hem""a! :
2 COPCs in vadose potential ARARs and analytical code transport €lechion equpmen
zone soils. CULs. modeling through vadose zone - Soil sampling and
to groundwater laboratory analysis.
Pipeline release models.
- Field screening
Alpha, beta, and with hand-held or
Concentrations of | gamma activity and/or dep_]oye(_l
3 radiological COPC concentrations | RESRAD (ANL, 2002) and radiological
’ COPCs within for evaluation against RESRAD-BIOTA (ANL, detection equipment.
pipeline systems. | potential ARARs and | 2006)—analytical modeling - Sampling and
CULs. method for human health and laboratory analysis
ecological dose assessment (all of residual material.
pathways). - Field screening
RESRAD and RESRAD- with hand-held
BIOTA, STOMP radiological
. Alpha, beta, {md (PNNL-12028), or other detection equipment.
COI‘-]CGI]U.'E\UO]’IS of gamma activity agd analy‘[i.(;a] code transport - Driven soil probes
4 radxo]oglcal COPC concentrations mode]mg {hrough vadose zone or borehole logging
’ COPEs_lln vadose | m sloﬂst, fort evt'cia:l:auon 10 proundwater. with downhole
ZOME SOUS. iiams spz?nfinCULs. Pipeline release models. radiological
AR detectors.
Soil sampling and
laboratory analysis.
Proj Location data (vertical Evaluate contaminant
;:.)J ect Contaminant and lateral extent of distribution model acainst Identified with DSs
(I)OJect:ve distribution COPCs within waste empirical data £ above
site boundaries). P
) . _ RESRAD and RESRAD-
Prgjec} Physrca_l ‘ hﬂoxgmm cor_n?nt,_bu]k BIOTA, STOMP, or other Soil sampling and
objectives | propertiesin d.cns_lty, particle size wransport models laboratory analysis.
6.7 and & | vadose zone soils. | distribution. o
T Pipeline release models.
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Table 3-3. Information Required to Resolve the Decision Statements. (2 Pages)

Concentrations of
mixed waste and

chemical constituents, Sampling and

> Dangerous waste | o acteristics of WAC 173-303 laboratory analysis.
waste, listed waste
from TSD pipelines

ANL, 2002, RESRAD for Windows, Version 6.21.
ANL, 2006, RESRAD-BIOTA, Version 1.2.
PNNL-12028, STOMP Subswuiface Transport Over Multiple Phases, Version 2.0, Application Guide.

WAC 173-303, “Dangerous Waste Regulations.”
WAC 173-340-740(3), “Unrestricted Land Use Soil Cleanup Standards,” “Method B Seil Cleanup Levels for Unrestricted Land Use.”

WAC 173-340-745(5), “Soil Cleanup Standards for Industrial Properties,” “Method C Industrial Soil Cleanup Levels.”
WAC 173-340-900, “Tables.”

ARAR = applicable or relevant and appropriate requirement. RESRAD = RESidual RADioactivity dose model.
COPC = contaminant of potential concern. STOMP = subsurface transport over multiple phases.
CUL = cleanup level. voc = vyolatile organic compound.

DS = decision statement.

A summary of the computational evaluations identified in Table 3-3 is presented below.

« Surface transport over multiple phases (STOMP) — Transport model developed by Pacific
Northwest National Laboratory to estimate migration of radiological and nonradiological
constituents through the vadose zone to groundwater. Uses site-specific geohydrologic
soil properties such as hydraulic conductivity and moistare (PNNL-12028, ST OMP
Subsurface Transport Over Multiple Phases, Version 2.0, Application Guide).

. Residual radicactivity dose model (RESRAD) — Model developed by Argonne National
Laboratory to estimate radiological dose at selected exposure points for human health risk
assessment (ANL, 2002, RESRAD for Windows, Version 6.21).

« RESRAD-BIOTA - Model to estimate radiological concentrations at selected exposure
points for ecological risk assessment (ANL, 2006, RESRAD-BIOTA, Version 1.2).

A number of methods of investigation may be required to evaluate the condition of pipeline
systems and determine if contamination is present in the pipeline interior or in the surrounding
soil. The following discussion presents evaluation methods that may be used to provide the
required information needed to resolve each of the DSs.

3.3.1 Surface Geophysical Techniques for Pipeline
Evaluations

Several geophysical techniques are available and could be used as needed to gather information
on buried pipelines. Additional discussion on surface geophysical techniques is provided in
EPA/625/R-92/007, Use of Airborne, Surface, and Borehole Geophysical Techniques at
Contaminated Sites: A Reference Guide.
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3.3.1.1 Magnetometry

Magnetometers permit rapid, non-contact surveys to locate buried metallic objects or features.
Portable (one-person) field units can be used virtually anywhere that a person can walk, although
they can be sensitive to local interferences, such as fences and overhead wires. Field-portable
magnetometers may be single- or dual-sensor. Dual-sensor magnetometers are called
gradiometers; they measure gradient or the magnetic field; single-sensor magnetometers measure
total field. Magnetic surveys typically are run with two separate magnetometers. One
magnetometer is used as the base station to record the earth’s primary field. The other
magnetometer is used as the rover to measure the spatial variation of the earth’s field. The rover
magnetometer is moved along a predetermined linear grid laid out at the site.

3.3.1.2 Ground-Penetrating Radar and Electromagnetic Induction

Surface geophysical surveys using ground-penetrating radar (GPR) and electromagnetic
induction (EMI) techniques could be used to verify the locations of pipelines as needed. GPR
uses a transducer to transmit frequency module electromagnetic energy into the ground.
Interfaces in the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and,
to some extent, electrical conductivity, reflect the transmitted energy. The GPR system measures
the travel time between transmitted pulses and the arrival of reflected energy. The reflected
energy provides the means for mapping subsurface features of interest. The display and
interpretation of GPR data are similar to those used for seismic reflection data. When numerous
adjacent profiles are collected, often in two orthogonal directions, a plan view map showing the
location and depth of underground features can be generated.

The EMI technique is a non-invasive method of detecting, locating, and/or mapping shallow
subsurface features. It complements GPR because of its response to metallic subsurface
anomalies and because it provides reconnaissance-level information over large areas to help
focus GPR activities. The EMI techniques are used to determine the electrical conductivity of
the subsurface and generally are used for shallow investigations. The method is based on

a transmitting coil radiating an electromagnetic field that induces eddy currents in the earth.

A resulting secondary electromagnetic field is measured at a receiving coil as a voltage that 1
linearly related to the subsurface conductivity.

3.3.1.3 Resistivity

The resistivity method is based on the capacity of earth matenals to conduct electrical current.
Earth resistivity is a function of soil type, porosity, moisture, and dissolved salts. The concept
behind applying the resistivity method is to detect and map changes or distortions in an imposed
clectrical field that are caused by heterogeneities in the subsurface. Resistivity 1s a volumetric
property measured in ohm-meters. Because it is not possible to know the exact volume of the
mass of earth being measured under field conditions, readings are in terms of apparent resistivity.
Field data are acquired using an electrode array. A four-electrode array employs an electric
current injected into the earth through one pair of electrodes (transmitting dipole) and measuring
the resultant potential by the other pairs (receiving dipole). High-resolution resistivity methods
generally employ a “pole-pole” array. For a pole-pole array, the two rover or “active” electrodes .
are incrementally spaced from 5 to 400 m apart.

3-8
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3.3.2 Evaluation of Soils Adjacent to Pipelines,
Diversion Boxes, and Associated Structures

Investigations for the presence of contaminants in the soils surrounding pipeline systems could
be conducted using both indirect and direct evaluation techniques. Subsurface investigations
could include geophysical and/or soil sampling methods.

3.3.2.1 Direct-Push Cone Penctrometer Technology

Direct-push subsurface investigative techniques could be employed as part of the assessment for
selected pipeline structures. Cone penetrometer technology provides rapid cost-effective, real-
time data and limits generation of IDW. This technology can be used to collect information
relating to a number of in situ soil characteristics including organic and inorganic compound
concentrations, gamma radiological levels, soil moisture, and permeability. A particular
advantage of this technology is that no sample collection is required, because measurements are
taken directly within the soil. Detector probes are pushed to the required depth of investigation
using truck-mounted hydraulic force. This technology could work well in the unconsolidated
sediments and fill material adjacent to buried pipelines.

3.3.2.2 Geophysical Logging through Driven Small-Diameter Casing

Radioactivity levels can be measured in soils using geophysical instrumentation. Based on
process knowledge, radioactive contamination is generally expected to be represented by gamma
emitters (e.g., cesium-137). Driven small-diameter casing can be installed and used for down-
hole logging with gamma-logging tools. The depth of a driven casing is limited by the
subsurface conditions (i.e., cobbles or gravel). Gross gamma and passive neutron logging probes
may be used to determine areas of high Am-241 and Pu-239/240 concentrations. The
small-diameter gross gamma and passive neutron probe system uses bismuth-germanium
detector instrumentation for gross counting of the gamma-emitting radionuclides in the soil as a
function of depth. The passive neutron logging instrument with a nHe-3 detector can be
configured to detect the neutron flux present in the below-ground soil environment.

3.3.2.3 Direct-Push Soil Sample Collection

Cone-penetrometer technology equipment can be conf gured to collect soil samples, if needed.
Other direct-push applications such as the GeoProbe’ or Enviro-Core’ sampling devices also can
be used with core samplers for small-volume soil-sample collection.

3.3.2.4 Soil-Gas Surveys Using Direct-Push Equipment

Determination of soil-gas concentrations could be performed adjacent to pipelines or diversion
boxes that are known to have handled process-waste streams that included volatile organic
compounds. A drive point would be pushed to a desired depth for sampling using a series of

! GeoProbe is a registered trademark of GeoProbe Systems, Salina, Kansas.

% Enviro-Core is a trademark of Precision Sampling, Inc., Richmond, California.
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push rods. A mesh, stainless-steel sampling port would be exposed and connected to the surface .
by tubing placed within the center of the push rods. The sampling port would be used to extract

in situ soil gas. Results of these analyses could be used as an indicator of the presence of volatile

organic compounds in the soil matrix.

3.3.2.5 Test Pit Excavation and Sampling

The test pits could be used at selected locations for direct inspection of areas of interest, such as
suspected leak locations below or adjacent to structures. Depth of exploratory excavations and

associated soil sampling would be based on site-specific conditions. Evaluations using test pits
would be limited to a depth of approximately 7.6 m (25 ft).

3.3.2.6 Drilling and Sampling

Site-specific conditions may require deeper subsurface evaluations and the collection of soil
samples. When available information indicates the presence of vadose-zone contamination to
depths greater than approximately 18.3 m (60 f1), installation of vertical boreholes would be
conducted with a drill ig. Split-spoon samplers would be used to collect samples for laboratory
analyses.

3.3.3 Evaluation of Pipe Interiors

Inspection of the interiors of pipelines may be required if specific information is needed.
Analyses could include both visual inspections and/or sampling activities. Inspections could be
used to evaluate for breaks, breaches, or cracks in the pipeline; presence or absence of blockage
along a pipeline segment; and characterization of residual waste, if present. Visual inspections
could be conducted directly or remotely, depending on access availability and a hazard
assessment. Evaluations could include camera surveys, radiological monitoring, and sampling.

3.3.3.1 Camera Surveys

Examination of the interior of pipelines could be performed using a camera, for pipeline
segments where access is available and exposure hazards are manageable. This investigative
technique could provide real-time information on the current conditions within buried pipelines.
Camera surveys/inspections would reveal if corrosion, debris, or waste residue were present.
Areas where Jeakage may have occurred could be identified and generally would be visible as
cracks, breaks, or gaps in pipe connections. The inspections also could indicate those pipeline
segments that are fully intact, open, and dry and show no signs of past failure or leakage.

3.3.3.2 Radiological Surveys

Radiological surveys of pipeline interiors could provide information concerning the presence or
absence of residual radiological contamination. A number of deployment systems are available;
some include a configuration with camera survey equipment. Alpha, beta, and gamma radiation
detectors can be used with some systems. .
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. 3.3.3.3 Sampling Pipe Residue

In some cases, residual build-up of sediment, slug, or scale may be present in the interiors of
some pipelines. Sampling and analysis of this material may be required to determine constituent
composition for risk calculations, remedial decisions, and/or disposal considerations. Grab or
swipe samples could be collected, depending on the evaluation and constituent of interest.

3.3.3.4 Emerging and Innovative Technologies

An emerging technology is an innovative technology that currently is undergoing bench-scale
testing in which a small version of the technology is tested in a laboratory. An innovative
technology is a technology that has been field-tested and applied to a waste problem at a site but
that lacks a long history of full-scale use. Information about its cost and how well the
technology works may be insufficient to support prediction of its performance under a wide
variety of operating conditions. As these technologies are identified, they will be evaluated for
application to pipeline interiors.

3.3.4 Field Screening

Field screening method could be used for assessment of radioactivity or nonradiological
contamination at selected locations. Field screening techniques would be used principally for

. semiquantitative evaluations of contamination (Tables 3-4a, 3-4b, and 3-4c).
Table 3-4a. Potentially Appropriate Hand-Held Radiological Field-Screening Methods.
Exposure/dose Beta/gamma | RO-20/RO-03 portable ionization | 0.5 mrem/h
rate chamber
Contamination Alpha 100 cm? portable alpha meter or 90 d/min o/100 cm®
level equivalent instrument {10 s static count)
250 d/min «/100 cm?
(1 in/s scan speed)
Contamination Beta/gamma 100 cm® ruggedized scintillation 500 d/min B—y/100 cm® (20 s
level detector or equivalent static count @ 13% efficiency)
1,400 d/min B—y/100 cm’
(2 in/s scan speed)
Contamination Gamma 2 inx 2 in Nal detector ~ 5 pCifg Cs-137 in soils
level {e.g., Ludlum 44-3 or equivalent)
Contamination Gamma 2 inx 10 mm Nal low energy 20 pCi/g Am-241 in soils
level gamma detector (e.g., Eberline
PG-2 or equivalent)

Eberline PG-2, RO-20, and RO-03 are trademarks of Eberline Instruments, a subsidiary of Thermo Electron
Corporation, Waltham Massachusetts.
Ludlum 44-3 is a trademark of Ludlum Measurements, Inc., Sweetwater, Texas.

. Nal = sodium iodide.
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Table 3-4b. Potentially Appropriate Nonradiological Field-Screening Methods. (2 Pages)

Measurement

Potentially Appropriate

Possible Limitations or Reservations

Variable i Measurement Method *
Arsenic X-ray fluorescence ° DL (75 mg/kg)
Bariumn X-ray fluorescence ” DL (300 mg/kg)
Cadmium X-ray fluorescence ° DL (75 mg/kg)
Chlorine X-ray fluorescence ° Calibration and correlation to compound of interest; DL is
(chlorinated unknown
compounds)

Chromium (total)

K-ray fluorescence b

DL (400 mg/kg)

Chromium (VI)

Water extraction and
colorimetric analysts

Interferences (iron) and soil alkalinity. DL (2 to 5 mg/kg)

Lead X-ray fluorescence ® DL (300 mg/kg)

Mercury Mercury vapor monitor DL associated with soil concentrations well above the
remedial action goal

Mercury Immunoassay DL (0.5 mg/kg). Results reported within a prespecified
range. Analysis takes 15 to 30 minutes.

Mercury X-ray fluorescence b DL (100 mg/kg)

Selenium X-ray fluorescence DL (200 mg/kg)

Sitver X-ray fluorescence ° DL (100 mg/kg)

Zinc X-ray fluorescence DL (400 mg/kg)

Sulfate X-ray fluorescence ® Calibration and correlation to elemental sulfur required

Polyaromatic Immunoassay DL (1 to 5 mg/kg). Results reported within a prespecified

hydracarbons range. Anaiysis takes 15 to 30 minutes.

Polychlorinated Immunoassay DL (0.1 w0 0.3 mg/kg). Results reported within a

biphenyls prespecified range. Analysis takes 15 to 30 minutes.

Nitrate Colorimetric or DL (10 to 500 mg/kg). Analyses performed using test strips

Immunoassay and reflectometer.
Total petroleum | Immunocassay DL (5 to 10 mg/kg). Results reported within a prespecified

hydrocarbons

range. Need to know whether gasoline or diesel products.
Analysis takes 15 to 30 minutes.

VOCs

Colorimetric tube

Tube capability must be compared to the site-specific need
to determine if field detection hmits would be sufficient for
the VOC of interest. Need to know specific VOCs of
interest.

VOCs

Flame tonization detector
(e.g., Foxboro
OvVA 128)°

DL (1 to 5 mg/kg, methane-equivalent). Instrument
capability must be compared to the site-specific need, to
determine if field detection limits would be sufficient for the
VOC of interest. Need to know specific VOCs of interest.
Limited to hydrogen contamning compounds.

VOCs

Photoacoustic infrared
analyzer _
{e.z., B&K 1302)°

Instrument capability must be compared to the site-specific
need to determine if field detection lirnits would be
sufficient for the VOC of interest. Need to know specific
VOCs of mterest.
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Potentially Appropriate Nonradiological Field-Screening Methods. (2 Pages)

1e prapriat

Photo-ionization detector
(e.g., thermo analytical
organic vapor monitor)

DL (1 to 5 mg/kg, isobutylene-equivalent). Instrument
capability must be compared to the site-specific need, to
determine if field detection limits would be sufficient for the
VOC of interest. Need to know specific VOCs of interest.
Limited to photo-ionizing compounds at 10.6 eV.

VOCs Portable gas DL (sub-mL/m"® levels depending on VOC of interest).
chromatograph with Instrument capability must be compared to the site-specific
photo-ionization detector | need, to determine if field detection limits would be
(e.g., Photovac sufficient for the VOC of interest. Need to know specific
108 Plus) © VQOCs of interest. Limited to photo-ionizing compounds at

11.7eV,

VOCs Transportable mass Instrument use requires extensive training. Capital cost and
spectrometer setup is high; operational cost is moderate. May be possible

to use a mobile laboratory.

% Other methods may be identified and implemented in conjunction with technelogy development.

® Metals measurement by X-ray flucrescence requires calibration to site-specific soils. Detection of chromium,
aluminum, and sulfur could be greatly enhanced (30 to 100 mg/kg) with the purchase of a silicon-lithium detector
with an Fe-55 source at a cost of about $20,000, Reguires management of radioactive source (i.e., Am-241,
Cm-244, or Fe-55).

¢ Foxboro and OV A 128 are trademarks of The Foxboro Company, Foxboro, Massachusetts.

dB&K 1302 is 4 trademark of Briiel and Kjer, Nerum, Denmark.

® Photovac 108 Plus is a trademark of Photovac, Inc., Waitham, Massachusetts.

DL = detection limit. VOC = wvolatile organic compound.



D&D-30262 REV 0

Table 3-4¢. Potentially Appropniate Vadose Zone Screening Methods. (2 Pages)

Potentially Depth of
. Data . .
Media . Appropriate Comment Investi-
Provided .
Method gation
GGPR is a radar-reflection surface geophysical survey Tens of
technique that detects contrasts in di-electric constants | feet
in the below-grade environments from the surface.
The technique requires subjective interpretation of the
GPR reflected signals. Lack of reflective below-grade
surfaces or the presence of interfering matrices can
| complicate or invalidate the findings. The presence of
nearby buildings and utilities can mierfere with
Vadose Location of reflected signals. Fines (for example, clay and heavy
sone soil underground fly ash) can act as a reflector to the radar signal.
structures ; ; -
and/or and/or soil EMI 15 a surface geophysical survey technique that Tens of
structures . measures electrical conductivity in below-grade soils, | feet
anomalies . .
EMI based on detected changes in electrical fields. The
results of EMI generally are used to support the
interpretation of GPR surveys. Nearby buildings and
utilities can cause interferences.
Surface geophysical technique permitting rapid, non- Tens of
Magneto- contact surveys 1o locate buried metallic objects or feet to
metry features. hundreds
\ of feet
Vad Location of Surface geophysical technique that can be used to Tens of
a ose_l underground gather information on the presence in soils of pore feet to
2‘027 501 structures Resistivi conditions related to moisture and/or dissolved salts. hundreds
and/or and’or soil R4 Generally used for deeper investigations (tens to of feet
structures -
anomalies hundreds of feet).
{cont)
(cont)
. . A cone penetrometer-driven soil probe or small- Tens of
Gross and Driven soil . o . . .
Vadose sotopic probes: Nal diameter casing is pushed into the soil 10 the desired feet
. sotop ’ depth. A small-diameter Nal detector (or other
zone soil gamma detector uitable d . 410 loe th
icsions logeing suitable detector) is used to log the gamma response.
s : May be ineffective in cobbly or rocky soils.
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“rpath
Gamma-tay Jogging provides the concentration Hundreds
profiles of gamma-emitting radionuclides such as of feet
Am-241, Pu-239, and many fission products in a
barehole environment. It is considered by some to be
more accurate than sampling and laboratory assay,
because the assay is performed in situ with less
Gamma Borehole disturbance of the sample, there is higher vertical
CIniSSIONS spectral spatial resolution, and the sample size is much larger.
from fission gammaray This method also may be more economical than
products, logging with a | yragitional sampling and analysis.
Am-241, high-purity . . .
Pu-239, and germanium This method does not assess radionuclides or daughter
Np-237 detector products that do not ¢mit gamma rays. The gamma
energies from these isotopes are at the low end of the
spectrum, which results in high numerical minimum
detectable activities and possible matrix effects from
other isotopes. This technique requires the use of 2
single casing (installed by drilling) in contact with the
sotl formation.
Borehole Passive neutron ]ogging' p.rovi.des indication of the Hundreds
passive presence (.)f neutron-emitting isotopes. Belcause of the | of feet
. ewtron very low incidence of spontaneous plutonium fission
josei and alpha-N reactions, the passive neutron profile is
ogging - e
orders of magnitude lower than the gamma ermissions.
Neutron
emissions A small-diameter casing is pushed into the soil to the | Tens of
from Driven soil desired d.epth. A small-diameter passive neutron feet
plutonium probes; detec.tor is uspd to log the neutron response, It
passive pro_w.des }ndlcatxon of the presence of neutron-
neutron emitting isotopes. Becl:ause of_the very low incidence
logging of spontaneous plultomum fission and_alpha—N
reactions, the passive neutron profile is orders of
magnitude lower than the gamma emissions.
Neutron-neutron moisture logs can be used to Hundreds
determine current moisture content profiles of the of feet
subsurface through new or existing boreholes. The
Borehole moistur.e profiles often are direct_ly correla.ted.to
. contaminant concentrations, sediment grain size,
Vertical neutron- iy
moisture neutron composition, or subsurface structural features. .
P moisture Moz;;ture profiles may be helpfu_l when evalugt:r?g
Vadose prot lopei vertical profiles under a waste site and establishing
zone soil OgBInE geologic conditions to support contaminant fate and
(cont) transport modeling. Moisture profiles also may be
correlated to reflections identified in ground-probing
radar surveys.
Soil gas VOC Seil gas Uses a driven soi]-gas probe for extraction of vapors Tens of
concenta- co_llecnon by pump for collection in sample bags. Vapors are feet
. fions with vacuum analyzed in & field-laboratory instrument.
extraction
EM] = electromagnetic imaging. Nal = sodium iodide. VOC = volatile organic compound.
GPR = ground-penetrating radar.
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3.4 ANALYTICAL PERFORMANCE
REQUIREMENTS

A comparison of preliminary cleanup levels for the radiological and nonradiological COPCs 1s
presented in Tables 3-5a (radionuclides) and 3-5b (inorganics and organics). Anajytical
performance requirements for the data that need to be collected to resolve each of the DSs for the
COPCs identified for the facility process-waste pipeline systems is provided in Tables 3-6a
(radionuclides) and 3-6b (inorganics and organics). Analytical performance requirements for the
data that need to be collected to resolve each of the DSs for the COPCs 1dentified for the tank
farms process-waste pipeline systems is provided in Tables 3-7a (radionuclides) and 3-7b
(inorganics and organics). Analytical performance requirements for the COPCs identified for the
tank farms process-waste pipeline systems are targets only and may be impacted by high sample
dose rates and/or high constituent concentrations.
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4.0 STEP 4 - DEFINE THE BOUNDARIES OF THE STUDY

41 OBJECTIVE

The primary objective of DQO Step 4 is for the DQO team to identify the spatial, temporal, and
practical constraints on the sampling design and to consider the consequences. This objective (in
terms of the spatial, temporal, and practical constraints) ensures that the sampling design results
in the collection of data that accurately reflect the true condition of the site and/or populations

being studied.

4.2 DEFINE THE BOUNDARIES OF THE STUDY

Table 4-1 defines the population of interest to clarify what the samples are intended to represent.
The characteristics that define the population of interest also are identified.

Table 4-1. Characteristics that Define the Populatio

Concentrations of selected radionuclides, organic, and
1 d 3 Interiol- ofprocess_waste inorgﬁnjc Constiments for I‘lSk eValuatiOn.
an .
pipeline systems Determination if transuranic * waste is present for waste
designation.
Concentrations of selected radionuclides, organic, and
. inorganic constituents for risk evaluation.
2and 4 Vadose zone soils E— — -
Determination if transuranic * waste is present for waste
designation.
Concentrations of selected organic and inorganic constituents
5 Interior of process-waste | for risk evaluation
pipeline systems Determination if dangerous waste ° is present for waste
designation.
Project
jecti . Physical properties includin i ent, b nsit
Objectives 6,7, Vadose zone soils hys 1 properties incl g moisture content, bulk density,
and 8 (From and grain size distribution.
Step 1)

aTransuranic waste - is radioactive waste containing more than 100 nCi of alpha-emitting transuranic isotopes per gram of
waste, with half-lives greater than 20 years except for (1) high-level radioactive waste; (2) waste that the Secretary of
Energy has determined, with the concurrence of the Administrator of the U.S. Environmental Protection Agency, does
not need the degree of isolation required by the 40 CFR 191, “Environmental Radiation Protection Standards for
Management and Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes,” disposal
regulations; or {3) waste that the U.S. Nuclear Regulatory Commission has approved on a case-by-case basis in
accordance with 10 CFR 61, “Licensing Requirements for Land Disposal of Radioactive Waste.”

b WAC 730-303, “Dangerous Waste Regulations.”

DS = decision statement.
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Table 4-2 defines the spatial boundaries of the decision and the domain or geographic area (or
volume) within which all decisions must apply (in some cases, this may be defined by the OU).
The domain is a region distinctly marked by some physical features (that 1s, volume, length,
width, and boundary).

Table 4-2. Geographic Boundaries of the Investigation.

DS # : Geographic Boundaries of the Investigation

I through 5 The geographic boundaries for the investigation are the boundaries of the process-waste pipeline

system infrastructure, including any affected soils from the surface to groundwater.

DS = decision statcment.

When appropriate, the population is divided into strata that have relatively homogeneous
characteristics. The DQO team must systematically evaluate process knowledge and historical
characterization data and present evidence of a logic that supports alignment of the population
into strata with homogeneous characteristics. Table 4-3 identifies the strata with homogeneous

characteristics.
Table 4-3. Zones with Homogeneous Characteristics.
Population of ' _ .
DS # Tnterest Zone Homogeneous Chargctensue Loglc
1.3, Residual contaminants § Pipelines Non-active pipelines assumed to be
and 5 within the interior of contaminated because of the process
process-waste pipeline fluids that they transferred. However, the
systems degree of contamination is not known.
1,3, Residual contaminants | Pipeline appurtenances Pipeline components that may contain
and 5 within the interior of {e.g., diversion boxes, catch higher contaminant concentrations.
process-waste pipeline | tanks, valve pits, manholes,
systems pumps, cieanout boxes, vents,
sampling ports, elbows,
concrete encasements)
1,3, Residual contaminants | Plugged pipelines Pipelines known to be plugged and to
and 5 within the interior of contain residual contamination,
process-waste pipeline
systems
2 and 4 Vadose zone soils Known release area Unplanned releases associated with
pipelines .
2and 4 Vadose zone soils Suspect area Areas of observed abnormalities
{c.g., vegetation growth, ground
subsidence, staining} coinciding with
pipeline locations and areas adjacent to
appurtenances.
Zand 4 Vadose zone soils Unknown Areas without known or suspect releases
associated with pipelines
DS = decision statement.
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The temporal boundaries of the investigation are defined in Table 4-4.

Table 4-4. Temporal Boundaries of the Investigation.

s

No limitations

DS = decision statement.

43 SCALE OF DECISION MAKING

Table 4-5 defines the scale of decision-making for each DS. The scale of decision-making is
defined as the smallest, most appropriate subsets of the population (subpopulation) for which
decisions will be made based on the spatial or temporal boundaries of the area under

investigation.

Table 4-5. Scale of Decision-Making.

e
1,3, Residual Boundaries of the Not applicable | No limitations Pipelines
and 5 cqn}tla_lmtlrr]lants processtnwfistc:npllptzhne Pipeline
within the system infrastructure appurtenances
interior of
process- Plugged
waste pipelines
pipeline
systems
2 and 4 Vadose zone | Soils from ground Not applicable | No limitations Known release
soils surface to groundwater area
affectedl by 'the process- Suspect release
waste pipeline system area
infrastructure
Unknown
DS = decision statement.

The zones with homogeneous characteristics in Table 4-3 identify strata within the process-waste
pipeline system and in the surrounding vadose zone soils. However, the spatial scale of
decision-making includes the entire facility and tank farm process-waste pipeline system
(excludes region inside the WMAsS, because they are not part of the 200-1S-1 OU}) and
surrounding vadose zone soils from the ground surface to the water table. The data supporting
remedial decision-making will consider the distribution of contaminants within both the interior
of pipeline systems and the surrounding vadose zone.
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44  PRACTICAL CONSTRAINTS

Table 4-6 identifies all of the practical constraints that may impact the data collection effort.
These constraints include physical barrters, difficult sample matrices, high radiation areas, or any
other condition that will need to be taken into consideration to design and schedule of the
sampling program.

Table 4-6. Practical Constraints on Data Collection. (2 Pages)

Constraint : Details

Physical Access Placing driven soil probes, borings, or excavations near process-waste pipeline
system structures {i.e., lines, diversion boxes, catch tanks) will pose additional
access challenges because of the following:

» limited access to some locations because of surface obstructions (concrete
pads, butldings, or roads built over lines, overhead electrical lines)

¢ Subsurface obstructions (piping networks, soil matrix, structures)
s Conflicts with adjacent administrative or operational boundaries
* Limited equipment staging areas

s  Culturally sensitive areas.

Access to the interior of pipelines for visual inspection, radiological instrument
measurement, and sample collection may be constramed because of the following:

* Very few locations such as manholes or aboveground pipe connections
permitting direct access.

Methods The methods selected for investigations, such as excavations (e.g., trenching or test
pits), driven soil probes, or borings, will influence the following:

¢  Driven point probe sampling, which may not obtain sufficient volumes of
sample media if the sampling zone contains gravelly rather than sandy zone

¢ Borehole drilling metheds, which may be constrained to cable tool method.
For example, no mud rotary because of liquid addition to sample matrix, no
air rotary because of dilution of velatile organic compounds in samples and
potential creation of airborme contamination. Cable tool drilling provides
effective contamination control and least disturbed samples

¢ Borehole split-tube sampling, which may not obtain sufficient volumes of
sample media if the sampled zone is 0.6 m (2 ft) thick or Jess

o Advancement of borehole casing, which may smear radiological
contamination downhole so that contract laboratory radionuclide detection
limits may not be obtained. Similar problems would be expected for high-
concentration nonradioactive sample results.

Radiological Radiological issues that could influence the ability to perform the work involve the
Controls following:

» Handling contaminated samples (high or very high radiation).
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Table 4-6. Practical Constraints on Data Collection. (2 Pages)

Field Screentng

The ability of field screening to meet quality assurance/quality control or detection

Techniques requirements may be limited as follows:
e  Gross gamma logging in soils may be limited by background radiation levels
from adjacent structures (e.g., pipelines, diversion boxes)
e Passive neutron logging may be limited because of lower than expected
quantities of neutron-emitting isotopes
e Soil matrix characteristics {e.g., gravels) may limit use of those chemical field
screen techmiques that require fine-grained homogenous materials (e.g., X-ray
fluorescence, immunoassay, colorimetric methods).
Analytical Radiological controls and constraints at the sampling location may delay delivery of
Laboratory the samples to the laboratory, causing exceedance of hold-time limits.
Capabilities Prior planning will be used to minimize the potential for hold-time exceedance.

The laboratory will strive to meet the applicable SW-846 hold times. Therefore,
sample handling, preparation, and analysis will be performed with this goal in mind.
If a holding time cannot be met, the laboratory will perform the analysis as soon as
possible.

The ability of laboratories to meet quality assurance/quality control requirements
(e.g., holding times, detection limits) for some contaminants of potential concern
(for example, volatile organic compounds and semivolatile organic compounds),
and, therefore, to provide valid analytical results, is limited by requirements for
handling highly radicactive samples.

Laboratory constraints are expected when analyzing soil samples with high
contaminant concentrations (nonradioactive or radioactive). Analyses may require
dilution of samples to run the instrumentation. Soil samples in the highly radioactive
category would be analyzed in an onsite laboratory. Impacts are expected in cost,
degradation of detection limits, and possible reduction in the analyte lists.

Given the uncertainty of the sample concentrations and dose, a significant effort will
be required to coordinate sampling activities. The sampling and analysis plan will
include coordination efforts and details to guide selection of analytical laboratory.

SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methads, Third Edition; Final Update 111-4,

as amended
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5.0 STEP 5 - DEVELOP A DECISION RULE

The purpose of DQO Step 5 initially is to define the statistical parameter of interest (that is,
maximum or 95 percent upper confidence level that will be compared to the action level). The
statistical parameter of interest specifies the characteristic or atribute that a decisionmaker
would like to know about the population. The preliminary cleanup level for each of the COPCs
also is identified in DQO Step 5. When this is established, a decision rule (DR) is developed for
cach DS in the form of an “IF... THEN...” statement that incorporates the parameter of interest,
the scale of decisionmaking, the preliminary action level, and the AAs that would result from
resolution of the decision. Note that the scale of decisionmaking and AAs was identified earlier
in DQO Steps 4 and 2, respectively.

5.1 INPUTS NEEDED TO DEVELOP DECISION
RULES

Tables 5-1, 5-2, and 5-3 present the information needed to formulate the DRs in Section 5.2.
This information includes the DSs and AAs identified in DQO Step 2, the scale of
decisionmaking identified in DQO Step 4, and the statistical parameters of interest and
preliminary action levels for each of the COPCs.

Table 5-1. Decision Statements.

Determine if there is chemical constituent(s) within the pipeline systems and select an appropriate
alternative action.

Determine if there is chemical constitaent(s)within the surrounding sotls and select an appropriate

2 alternative action.

3 Determine if there is radiological constituent{s) within the pipeline systems and select an appropriate
alternative action.

4 Determine if there is radiological constiment(s) within the surrounding soil and select an appropriate
alternative action.

5 If the constituent(s) is a dangerous waste in accordance with WAC 173-303, then select an appropriate

alternative action.

T TRU = radioactive waste containing more than 100 nCi/g (3700 Bg/g) of alpha-emitting transuranic isotopes with
half-lives greater than 20 years, other than the exceptions noted in DOE G 435.1-1, Chapter 3, “Transuranic Waste

Requirements.”

5-1
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Table 5-2. Inputs Needed to Develop Decision Rules. (2 Pages)

DS

Parameter

Scale of Decision-

Unknown leakage
areas

4 COPCs of Interest Statistic ” Making Preliminary C_leanup Levels
Pipelines
1 Pipeline
appurtenances Concentrations based on
o WAC 173-340-745(5) Method C,
Non- Plugged pipelines | 4/4¢ 173-340-740(3) Method B
radiological Known leakage WAC 173-340-7493,
constituents areas WAC 173-340-900, Table 749-3, or
Suspect leakage WAC 173-340-747(4) Method B (see
2 areas values identified in Table 3-5b).
Unknown leakage
areas
95% upper
confidence | Pipelines _ . _
Meap, limit of the Direct radiclogical expeosure dose
maxjmum, mean rate of 15 mrem/yr above background
or detected maxir,num Pipeline and groundwater radiological
3 values or detecte:i appurtenances exposure dose rate limit of 4 mrem/yr
values above background, based on the fate
and transport modeling.
Plugged pipelines
Radiological -
constituents Known jeakage Direct radiological exposure dose
areas rate of 15 mrem/yr above background
and groundwater radiclogical
Suspect leakage exposure dose rate limit of 4 mrem/yr
4 areas above background, based on

RESRAD modeling (ANL 2002).
Terrestrial wildlife cleanup values
determined using the Biota
Concentration Guide, as discussed in
DOE-STD-1153-2002.

5-2
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Table 5-2. Inputs Needed to Develop Decision Rules. (2 Pages)

“17:Seale

]?; COPCs - 1:? ;nl st | Statistic” |7 Ewiékfii(;smnf - Preliminary Cleanup Levels
95% upper } Pipelines
Mean. c‘onlﬁdcnce Piveline
Dangerous maximum limit of the A]I))punenances
5 waste j mean, Rased on WAC [73-303
. or detected .
constituents | o, 0 maximum,
or detected | Plugged Pipelines
values

*Maximum detected values only can be used to determine if concentrations exceed preliminary cleanup levels. The
maximum detected value cannot be used for a determination of absence of contamination or the laleral extent of
contamination.

ANL. 2002, RESRAD for Windows. Version 0.2].

DOE-STD-1153-2002, 2002, A Graded Approach for Evaluating Radiation Doses to Aquatic and Terrestrial Biota.

WAC 173-303. “Dangerous Waste.”

WAC 173-340-740(3). “Unrestricted Land Use Soil Cleanup Standards.” “Method B Soil Cleanup Levels for Unrestricted
Land Use.”

WAC 173-340-745(5), Soil Cleanup Standards for Industrial Properties.” “Method C Industrial Soil Cleanup Levels.”

WAC 173-340-747¢4), “Deriving Soil Concentrations for Ground Water Protection,” “Fixed Parameter Three-Phase
Partitioning Model.”

WAC 173-340-900. “Tables.
WAC 173-340-7493, “Site-Specific Terrestrial Ecological Evaluation Procedures.”

DS

decision statement.

RESRAD = RESidual RADivactivity dose model.

Pipeline degradation is not a consideration for protection against exposure to nonradionuclides,
because generally they do not decay with time

The AAs identified in DQO Step 2 are summarized in Table 5-3.

Table 5-3. Alternative Actions. (2 Pages)
i-1a Evaluate the need for remedial action akternatives ina FS.°
i-1b Evaluate the no-action alternative in an FS.*
| Evaluate a streamlined approach (e.g., CERCLA removal actions, interim actions.
1-2 voluntary actions, plug into an existing ROD) 1o pipeline system decision-making,
hased on field screening date and/or analytical data and take appropriate actions.
1-3 Evaluate the need for additional sampling.
2-1a Evaluate the need for remedial action alternatives in an FS.*
2-1b Evaluate the no-action alternative in an FS.°
2 Evaluate a streamlined approach (e.g.. CERCLA removal actions, interim actions.
2-2 voluntary sctions, plug into an existing ROD) to piping system decision making, based
on field screening data andfor analytical data and take appropriate actions.
2-3 Evaluate the need for addittonal sumpling.
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Table 5-3. Alternative Actions. (2 Pages)

PSQ # AAH Alternative Actions
3-la Evaluate the need for remedial action alternatives in an FS.®
3-ib Evaluate the no-action dternative in an FS.°
Evaluate a streamlined approach {e.g.. CERCLA removal actions, interim actions,
3-2 voluntary actions. plug into an existing ROD) 1o piping system decision making, hased
1 on ficld screening data and/or analytica] data and take appropriate actions.
3-3 Evalvate the need for additional sampling.
2.4 Evaloate the need for remedial action alternatives that include TRU contumination in an
3-
FS.~
a3 Evaluale the need for remedial action alternatives that includes greater than Class C
=0 . . 0
wasle concentrations in an FS.*
4-Ta Evaluate the need for remedial action alternatives in an FS.*
4-1b Evaluate the no-aclion alternative in an FS.*
Evaluale a streamitned approach (e.g.. CERCLA removal aclions. interim actions.
3-2 voluniary actions. plug into an existing ROD) 1o piping system decision making, bascd
on feid screening data and/or analytical data and take appropriate actions.
4 — ;
4-3 Eviluae the need for additional sampling.
14 Evaluate the need for remedial action alternatives that include TRU contamination in an
FS.*
45 Evatuale the need for remedial action abiernatives that includes greater thun Class C
; wasle concentrations in an FS. *
5-1a Evaluate the need for remedial action afternatives inan FS.°
3-1h Evaluate the no-action ghternative in an FS.°
5 Evaluate a streamed-line appreach (e.g. CERCLA removal actions. interim actions,
5-2 voluntary actions. plug into an existing ROD elc.} to piping sysiem decision making
based on field screening data and/or analytical data and lake appropriate actions
5-3 Evaluate the need for additional sampling.
* May include innovative decision making approaches (e.g.. probabilistic).
AA = alternative action PSQ = principal study question.
CERCLA = Comprehensive Emciromnenial Response, Conpensation, ROD = record of deciston.
and Liahilitv Aci of 1980 TRU = transuranic.
FS = feasibility study.

5.2  DECISION RULES

The output of DQO Step 5 and the previous DQO steps are combined into “IF.,. THEN" DRs that
incorporate the parameter of interest, the scale of decision making, the action level, and the
actions that would result from resolution of the decision. The DRs are listed in Table 5-4.
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Table 5-4. Decision Rules. (2 Pages)

Hige

Nonradiological/
pipeline
structures

PHASE 1. If the concentration of chemical constituents in the pipelines, pipeline
appurtenances, or plugged pipelines (as estimated by the maximum or detected values) 1s
greater than or equal to the preliminary cleanup levels, select an appropriate alternative
action (refer to Table 5-3). Excludes Alternative Action 1-1b. Otherwise, evaluate the
need for additional sampling.

PHASE 2. If the concentration of chemica) constituents in the pipelines, pipeline
appurtenances, or plugged pipelines (as estimated by the 95% upper confidence limit of the
mean) is greater than or equal to the preliminary cleanup levels, select an appropriate
alternative action (refer to Table 5-3). Otherwise, evaluate leaving the pipelines, pipeline
appurtenances, or plugged pipelines in place.

Nonradiclogical/
soil

PHASE 1. If the concentration of chemical constituents (as estimated by the maximum or
detected values) in vadose zone soils in known leakage areas, suspect leakage areas, and/or
unknown leakage areas is greater than or equal to the preliminary cleanup levels in

Table 3-6b or 3-7b, select an appropriate alternative action (refer to Table 5-3). Excludes
Alternative Action 2-1b. Otherwise, evaluate the need for additional sampling.

PHASE 2. If the concentration of chemical constituents (as estimated by the 95% upper
confidence limit of the mean) in the vadose zone soils is greater than or equal to the
preliminary cleanup levels in Tables 3-6b or 3-7b, select an appropriate alternative action.
Includes evaluating the no-action alternative in a feasibility study.

Radiological/
pipeline
structures

PHASE 1. If the activity of radionuclides in the pipelines, pipeline appurtenatces, or
plugged pipelines (as estimated by the maximum or detected values) results in a direct
radiological exposure dose greater than or equal to 15 mrem/yr above background or a
groundwater radiological dose greater than or equal to 4 mrem/yr above background
(based on fate and transport modeling), select an appropriate alternative action (refer to
Table 5-3). Excludes Alternative Action 3-1b. Otherwise, evaluate the need for additional
sampling.

PHASE 2. If the activity of radionuclides in the pipelines, pipeline appurtenances, or
plugged pipelines (as estimated by the 95% upper confidence limit of the mean) results in a
direct radiological exposure dose greater than or equal to 15 mrem/yr above background or
a groundwater radiological dose greater than or equal to 4 mrem/yr above background
(based on fate and transport modeling) after pipeline degradation, select an appropriate
alternative action. Qtherwise, evaluate leaving the pipelines, pipeline appurtenances, or
plugged pipelines in place.

Radiological/
s0il

PHASE 1. If the activity of radionuclides (as estimated by the maximum or detected
values) in vadose zone soils in known leakage areas, suspect leakage areas, and/or
unknown leakage areas results in a direct radiological exposure dose greater than or equal
to 15 mrem/yr above background, a groundwater radiological dose greater than or equal to
4 mrem/yr above background (based on fate and transport modeling), or 0.1 rad/d for
protection of terrestrial anitnals select an appropriate alternative action (refer to Table 5-3).
Excludes Alternative Action 4-1b. Otherwise, evaluate the need for additional sampling.

PHASE 2. If the activity of radionuclides (as estimated by the 95% upper confidence limit
of the mean) in vadose zone soils in known leakage areas, suspect leakage areas, and/or
unknown leakage areas results in a direct radiological exposure dose greater than or equal
to 15 mrem/yr above background or a groundwater radiological dose greater than or equal
to 4 mrem/yr above background (based on the fate and transport modeling), or 0.1 rad/d for
protection of terrestrial animals select an appropriate action. Includes evaluation of the no-
action alternative in a feasibility study.

5-5
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Table 5-4. Decision Rules. (2 Pages)

DR | Constituents/

Decision Rule

# Media .
PHASE 1. If the concentration of chemical constituents in the pipelines, pipeline
appurtenances, or plugged pipelines (as estimated by the maximum or detected values) is
greater than or equal to the preliminary cleanup levels, select an appropriate alternative
action (refer to Table 5-3). Excludes Alternative Action 1-1b. Otherwise, evaluate the
S Dangerous need for additional sampling.
Waste PHASE 2. If the concentration of chemical constituents in the pipelines, pipeline

appurtenances, or plugged pipelines (as estimated by the 95% upper confidence limit of the
mean) is greater than or equal to the preliminary cleanup levels, select an appropriate
alternative action (refer to Table 53-3). QOtherwise, evaluate leaving the pipelines, pipeline
appurtenances, or plugged pipelines in place.

S TRU = radioactive waste containing more than 106 nCifg (3700 Bg/g) of alpha-emitting transuranic isotopes with half-lives
greater than 20 years, other than the exceptions noted in DOE G 435.1-1, Chapter 3, “Transuranic Waste Requirements.”

The DRs for the pipeline systems consist of two phases. The two-phase approach is discussed in
greater detail in Steps 6 and 7.

+ Phase 1 of each DR is associated with a minimal sampling effort. Based on existing
information that indicates that contamination likely is present, data are collected to
determine whether contamination is above the preliminary cleanup levels and
remediation is required.

« Phase 2 of each DR requires the use of a data set sufficient to support remedial decision
making including a no-action decision. Phase 2 entails the use of a larger data set and
statjstics to determine the contamination status.

Phases 1 and 2 may be applied in sequence or potentially separately, if appropriate for the
sampling design. For example, Phase 1 sampling could be completed with the results indicating
that there is no need to complete Phase 2 sampling for decision making. Or in some cases,
because of the characteristics of the pipeline system, Phase 2 sampling results will be needed for
decision making. The Phase 1 and 2 sample designs are presented in DQO Step 7. A process
flow diagram showing the relationship of the Step § activities with other DQO activities for the
pipeline systems is shown in Figure 5-1.

5-6




D&D-30262 REV 0

Figure 5-1. Process Flow for Step 5 and Related Activities.

Compile Facility
Process Waste Stream,
Ri, and Other
Applicable Information

Define Pipeline
Bins {DQO Step 7)

k.

Defme Phase 1 and Phase 2 .
Sampling Design Objectives [ Urﬂe:’?[;ggcs'f;“ﬂ
{DQO Step 7)

Develop Phase 1 SAP
and Collect Phase |
Samples From Decision
Units

Complete Phase |
Analyses and Review
Resuks For Decision Unit.

Do Phasc 1 Data Results
Exceed Prefiminary
Cleanup Levels? Use
Maximum Derected
Values. Review DQO
Step 5 Decision Rules

(Table 5-4)

Develop Phase 2 3AP
and Collect Phase 2
Samples From Deeision

Complete Phase 2
Analyses and Review
Results For Decision

Units .
Units.

DQO Step 5 Table 5-3

Alternative Actions:

@ Evaluate the need for remedial action ahtematives in an FS*

@ Evaluate a stream-lined approach (e.g. CERCLA removalactions,
interim acticns, vohimiary actions, plag into existing ROD, etc) to
pipeline system decision-making based on field sereening data snd’or
analytical data.

Ifneeded
Compare Phase 2 Data Results to
Preliminary Cleanup Levels.
Review DQO Siep 5 Decision Rules
(Table 5-4)
L
DQO Step 5 Table 5-3

e Evaluate the need for additional sampling in the Rl (i., Phase 2)

* CERCLA requires evaluation of the No Action Allernative

Alternative Actions:

® Evaluate the need for remedizl action akematives in an FS

@ Evaluate the no action alternative in an F5

# Evaluate a streamrlined approach (e.g. CERCLA removal actions,
interim actions, voluntary actions, phig inte existing ROD, etc) to
pipeline system decision-making based on field screening data and/or
analytical data,

& Evaluate the need for additional sarmpling
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STEP 6 — SPECIFY TOLERABLE LIMITS ON DECISION
ERRORS

Because analytical data only can estimate the true condition of the site under investigation,
decisions that are made based on measurement data potentially could be in error (that is, decision
error). For this reason, the primary objective of DQO Step 6 1s to determine which DRs (if any)

require a statistically based sample design.

6.1  STATISTICAL VERSUS NONSTATISTICAL
SAMPLING DESIGN

Table 6-1 provides a summary of the information used to support the selection between a
statistical versus a nonstatistical sampling design for each DR. The factors that were taken into
consideration in making this selection included the time frame over which cach of the DRs
applies, the qualitative consequences of an inadequate sampling design, and the accessibility of

the site if resampling is required.

As discussed in Step 5, a two-phase sampling approach will be implemented, as needed, for the
pipeline system R1. Phase 1 will consist of acquisition of a data set that is smaller than that of

Phase 2.

The purpose of the Phase 1 investigation is to gather limited additional data in support of existing
information that indicates that contamination likely is present at concentrations above
preliminary cleanup levels. The data collected will be used to determine whether contaminant
levels are consistently above action levels and to support remedial decision making (other than
the no-action alternative).

The Phase 2 investigation will be used if Phase 1 results show a range of concentration values
that are both above and below or close to preliminary cleanup levels. Proceeding directly to
Phase 2 sampling would be approprnate for those pipelines where existing information indicates
that contamination will not be present and/or where there is expected to be considerable
variability in potential results. Phase 2 sampling will be required if all remedial alternatives need
to be assessed, including the no-action alternative. Phase 2 sampling requires a larger data set
for decision-making. Table 6-1 addresses both Phase 1 and Phase 2 sampling designs.

Table 6-1. Statistical Versus Nonstatistical Sampling Design.

e | (ears)

All | Phase 1 | Multiyear | Low Accessible IS\Itgsgtt;fizltjical
All | Phase 2 | Multivear | Moderate/Severe Accessible Statistical
DR = decision rule.
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6.2 NONSTATISTICAL DESIGNS

Collection of data using a nonstatistical sampling design for Phase 1 is appropriate for resolving
the decision rules when the data are used for assessment of remedial decisions, other than the
no-action alternative. The consequences of an inadequate sampling design are considered low,
because additional data can be gathered 1f needed in Phase 2.

A biased (or focused) sampling approach, which targets areas of potential contamination within
the pipeline systems, is considered applicable for the Phase 1 RI.

6.3  STATISTICAL DESIGNS

A probability (i.e., statistical) sampling design is appropriate for the Phase 2 investigation to
address the parts of the decision rules requiring a statistical analysis of the data set. Fora
statistical sampling design, sample collection numbers will need to be of sufficient quantity and
in sufficiently diverse locations that potential contaminant variability (both constituent type and
concentration) is captured by the data set. Because of the length and expanse of the pipeline
system requiring evaluation, an acceptable uncertainty in the data distribution used for decision-
making will be required. Use of the 95 percent upper confidence limit of the mean accounts for
the uncertainties associated with the limited sampling data that can be acquired for large waste
sites. The 95 percent upper confidence limit provides reasonable confidence that the true site
average concentration will not be underestimated (EPA, 1992, Supplemental Guidance to RAGS:
Calculating the Concentration Term, OSWER Publijcation 9285.7-081).

Several probability sampling designs for sampling along a line to estimate a mean are available
and are used for environmental sampling (Gilbert, 1987, Statistical Methods for Environmental
Pollution Monitoring). Statistical sampling designs to be considered include the following:

« Simple Random Sampling ~ samples chosen at random

o Stratified Random Sampling — samples chosen at random within strata. Strata usually are
different in size and are based on prior information about variation. Useful when a
heterogeneous population can be broken down into parts that are internally homogeneous

« Random Sampling Within Segments — One or more samples chosen at random within a
pipeline segment. Segments may be different sizes, not based on prior information about
variation (Gilbert, 1987)

 Systematic Random Sampling — Random sclection of the interval of data collection.
Includes definition of a specific number of samples collected within a specified
population size. This involves a randomly chosen start location with systematic
placement of subseguent additional sample locations in a sampling grid.

Access restrictions and limitations are expected in implementing random sample collection for
the pipelines, and adjustments to planned versus actual sample collection potnts are anticipated.
Phase 1 sample results, if available, will be evaluated prior to selection of the appropriate
statistical sampling design for use in Phase 2. The methodology(s) that will be used for

6-2
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evaluation of the sample population characteristics and criteria used for data sufficiency for
decision-making will be provided in the 200-1S-1 OU Work Plan.

6.4 POTENTIAL SAMPLE LIMITATIONS

Constraints may be encountered during the data collection process. These limitations include
physical barriers, difficult sample matrices, insufficient sample volume, high-radiation areas, or
any other condition that will need to be taken into consideration in the design of the sampling
program. Additionally, sample holding times may be exceeded because of the high activity level
of the sample or activity limits at the analytical laboratory. These limitations plus measurement
error contribute to the total study. The errors are discussed here in the DQO to recognize the
limitations and plan appropriate actions in the project quality assurance plan.
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7.0 STEP 7 - OPTIMIZE THE DESIGN

7.1  PURPOSE

The purpose of DQO Step 7 is to present data collection designs that meet the minimum data
quality requirements specified in DQO Steps 1 through 6. Additional elements of Step 7 include

the following:

« Binning pipelines into process-based groups (e.g., decision units) that are related to waste
type received and the operational aspects of the process pipeline

» General sample design application for Phases 1 and 2

o Phase 1 assumptions, objectives, and investigation techniques
« Phase 2 assumptions, objectives, and investigation techniques
« Decision units and sampling activities for Phase 1

» Sample design limitations.

This section presents the general objectives and approaches for the characterization of the
process-waste pipeline systems. Investigative and sampling techmques have been identified that
are aligned with the key elements of the 200-18-1 OU pipeline systems conceptual site model.
To optimize sample design, a phased characterization approach is proposed that sufficiently
accommodates evaluation and assessment of the data for decision-making.

Information regarding the characteristics of pipeline system appurtenances (i.e., catch tanks,
diversion boxes, valve pits) is limited. These components have a higher degree of complexity
with regard to access and sampling for conducting characterization. This complexity does not
make these components amenable to the Phase 1 characterization. These components will be
addressed as part of the more rigorous Phase 2 sampling and analysis. Based on the results of
Phase 1 for pipelines, either this DQO will be revised to address these components or an existing
approved SAP for these components will be identified/modified to support the Phase 2 data
collection and characterization.

7.1.1 Overview

To corroborate the conceptual models presented in Step 1 of the DQO, a phased approach was
chosen to obtain data. The Phase 1 evaluation will employ field-screening techniques, with
limited laboratory analyses. It will provide a general assessment concerning the presence or
absence of COPCs at concentrations above preliminary cleanup levels. For Phase 2
characterization activities, the data collection process will include samples for laboratory
analyses to support a risk assessment as part of a systems approach to decision making.
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Phase 1 activities wiil be a combination of intrusive and nonintrusive activities. Data collected
during Phase 1 will contribute to a better understanding of the conceptual model. Phase 1 will
consist of a biased sample approach targeting specific pipelines and specific locations within or
around these pipelines; however, if a suspected area of waste accumulation cannot be identified,
then pipelines and surrounding soil locations will be selected randomly. Evaluation of the
Phase 1 sampling data will guide the remaining activities in the RI/FS process. These data may
be determined to be sufficient for proposing a streamlined remedial decision-making process
(i.e., contingent remedy, plug-in-approach, focused package, or observational approach).
Reiterative Phase 1 sampling may be necessary before, during, or in lieu of Phase 2 sampling.

Phase 2 sampling will be initiated as stated above or when there is uncertainty concerning
whether contamination above a preliminary cleanup level is present. Phase 2 sampling will
entail a more extensive intrusive sampling and laboratory analyses evaluation plus collection of a
larger data set. Phase 2 data will support decision documents and RI/FS processes.

7.1.2 Binning Pipelines

Considerable process knowledge is available concerning the waste streams generated at the
facilities in the 200 Areas. The 200 Areas have been the center for separations and concentration
processes of plutonium and transfer of Tank Farm wastes. These separation and concentration
processes plus the transfers can be grouped into six general processes:

Fuel processing

Plutonium isolation
Urantum recovery
Cesium/strontium recovery
Waste storage/treatment
Tank farm waste transfers

IS

DOE/RL-96-81 translated the first five general processes into logical waste site groups based on
waste stream type (e.g., solid waste, cooling water, process waste), followed by waste site type
{e.g., burial ground, pond, trench, ditch, crib). Inventory records of the major radionuchde,
inorganic, and organic constituents comprising the waste streams generated from the 200 Areas
facilities and discharged to waste disposal sites are presented in DOE/RL-96-81, Appendix A.

The general waste stream categories identified in DOE/RL-96-81, Section 3.2, and
DOE/RL-98-28, Appendix H, form the basis for the OU designations used for the Central
Plateau soil waste sites. These OU waste stream categories also provide a basis with which to
organize the pipeline systems for characterization activities. The waste stream categories share
common radiological and chemical attributes and provide a mechanism with which to group or
“bin” the pipelines that handled each type of process liquid. This grouping logic relies on
process knowledge associated with the facility operations and the fact that the pipelines within
each designated group conveyed liquid wastes that generally share common compositional
attributes. The bins for the pipeline systems are shown in Table 7-1. Summary information
provided in this table includes the five bins, organized by OUs identified for the 200 Areas, and 2 .
general description of the waste stream characteristics. A sixth bin has been included for the
tank-transfer waste streams. This sixth group is unique from the other five bins, because it
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. contains pipeline systems that received waste from varying generating sources and therefore may
not share common compositional attributes as do the other bins. The wastes originated from a
number of defense-related operations associated with removing cladding from spent nuclear
fuel, purifying the plutonium product, decontaminating equipment /facilities, and performing
laboratory analyses. Further, with limited tank volume, transfers between tank farms became an
operational necessity. As such, these pipelines conveyed a wide range of wastes from multiple

processes.

Table 7-1. Pipeline System Waste Stream Groups.

Process Condensate, * Process condensate generally is water condensed from the closed process system and
Process Waste, and that was in direct contact with radioactive and chemical materials.

Chemical Laboratory . . . ,
Waste o Process waste is low-level and/or hazardous waste that directly contacted radioactive

material and that may contain organic complexants that could enhance their mobility.
(Waste streams
associated with the e Potential TRU waste associated with the 200-PW-1, -2, and -6 and 200-LW-2 OU
200-PW-1,-2,-3, 4, waste streams.

-Sand -6 OUs plusthe | o ey, 4esociated with the 200-PW-1 OU waste stream.
200-LW-1 and -2 OUs )
¢ Laboratory process wastes and/or laboratory decontamination waste streams that

generally are low in radionuclides, although some have significant inventories of
plutonium, uranium, and fission products. Liquid volumes are typicaliy lower.

Steam Condensate and e These waste streams were run in a non-contact manner; that is, a barrier separated the

Cooling Water liquids in this category from contaminated process liquids, with little consequent

(Waste streams potential for routine radiological contamination. However, contamination did enter
. associated with the these streams in generally negligible to very small quantities through pinhole leaks or

200-CW-1, -2, -3, -4, through rare pipe ruptures.

and -5 OUs and the e Potential TRU waste associated with the 200-CW-5 OU waste stream.

200-8C-1 OU)

Chemical Sewer Waste | » Chemical sewer waste sites received solvent extraction waste that was generally low

(Waste streams in all radiological contaminants.

associated with the
200-CS-1 OU)

Miscellaneous Waste e Generally consists of waste streams low in radionuclide and chemical constituents.
{(Waste streams Waste streams associated with plant ventilation and stack drainage, equipment
associated with the decontamination, and a number of small- to medium- volume radioactive waste

200-MW-1 OU) streams from multiple sources.

e The relationship of the 216-A-4 Crib’s high radiological constituent levels to the
general waste characteristics of this group is uncertain

Tank/Scavenged Waste | o Consists of waste streams with relatively high concentrations of radiological
constituents. These liquid wastes are associated directly or indirectly with tank

(Waste streamns v
wastes collected from the Bismuth-Phosphate process.

associated with the
200-TW-1and -2 OUs) | o potential TRU waste associated with the 200-TW-2 OU waste stream.

Tank Farm Waste » Multiple waste stream compositions, generally consisting of high concentrations of
Transfer radionuclides.

e Variability in the waste stream composition.
QU = operableunit. TRU = transuranic.
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Table 7-2 identifies the Hanford Site process facility areas where process-waste pipelines
conveyed these process bins.

Table 7-2. Identification of Process-Waste Pipeline Groups in 200 Areas Facilities.

Waste Streams Transferred Within Pipeline Systens
: Chenical : . I AR
_ Pracess Steam - oo 1 Tank
Facility Area- | Condensate | Condensate Se:\wr and | Miscel- Tanks/ Farm
- Chemical | laneous | Scavenged
and Process | and Cooling: exs -~ Waste
. laboratory | Waste Waste L
Waste Water ) Transfers
_ _ _ Waste S
200 East Area
B Plant X X X X X X
A Plant X X X X --- X
(PUREX)
Hot X X X X X
Semiworks
200 West Area

S Plant X X X X - X
(REDOX)
T Plant X X X X X X
Z Plant (PFP) X X X X e X

X — Indicates that pipeline sysiems present in the facility area were used to transfer the specified waste stream.
--- Indicates that no pipeline system was identified that carried the waste stream.

Plutorium Finishing Plant. REDOX = Reduction-Oxidation Plant.
Plutonium-~Uranium Extraction Plant.

PP
PUREX

7.1.3 General Conceptuatl Site Model

The 200-18-1 OU pipeline systems and appurtenances are buried structures used to convey and
store various liquid process-waste streams to storage tanks and/or disposal waste sites located
within the Hanford Site Central Plateau area. Generally, the process pipeline systems used for
Jiquid discharge to disposal waste sites currently are inactive. Some laboratory waste transfer

lines are still in use.

These Jiquid waste conveyance structures are buried at depths ranging from several feet to tens
of feet below the ground surface. Engineering designs and as-built drawings provide information
on the locations of the pipelines and associated structures, construction materials, and pipe
diameters. Burial depths can be determined at intermittent locations, based on survey elevation
data for the bottoms of the pipelines (i.e., inverts) provided on engineering drawings. Pipe
materials vary and include cast iron, carbon steel, stainless steel, vitrified clay, polyethylene,
polyvinyl chloride, corrugated metal, and concrete.

Information concerning the current condition of the pipeline structures is limited. Evidence of
potential leaks to the surrounding soil in some areas has been documented based on visual
observations, hand-held radiological instrument readings and/or limited sampling. These known
soil contamination areas are identified as unplanned release waste sites in the Waste Information

Data System database.
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7.1.4 Contaminant Distribution

The following section provides a general discussion concerning the current assumptions about
the potential distribution of contaminants inside pipelines and in soil adjacent to pipelines.

Inside Pipelines

Data are not available concerning the concentrations and distribution of contaminants inside the
majority of the pipelines. A summary of the information compiled from previous waste site
investigations that have included an evaluation of a pipeline segment is provided in Appendix A.
Process operations that included flushing of the line after transmission of waste streams are
known to have occurred for some pipelines, particularly those lines that are part of the tank farm
waste transfer network. Documentation concerning the existence of some plugged pipelines has
been compiled (RPP-25113, Residual Waste Inventories in the Plugged and Abandoned
Pipelines at the Hanford Site). Information regarding the characteristics of specific residual
waste that may reside within pipeline system components (i.e., pipelines, catch tanks, diversion
boxes, valve pits) is limited. Residual material, if present, may occur as scale, corrosion
products, sludge, and/or sediment. Pipeline materials such as vitrified clay may have sorbed
waste stream constituents.

Information pertaining to the general composition of the waste streams handled at each facility
and transmitted within the pipeline systems is derived from a number of sources including:
facility process operation descriptions, inventory calculations (RPP-26744, Hanford Soil
Inventory), and liquid disposal site characterization results presented in the 200 Areas RI reports.

There are several materials of construction for the process-waste pipelines. These materials of
construction will be compared to the liquid waste type(s) conveyed to the disposal sites. If
incompatible waste(s) was conveyed through the pipeline(s), then the potential for failure will be
assessed based on the quantity of waste material conveyed and the degree of incompatibility
between the waste and the pipeline material.

« Pressurized Pipelines

Pressurized pipelines typically conveyed waste from the generating facility to the tank farm or
between tank farms. Typically, these lines were flushed after the waste was conveyed to its
destination. The potential exists for accumulation of scale or sludge or waste product within this
type of pipeline system.

« Gravity Pipelines

Many of the disposal sites on the Central Plateau received liquid waste from gravity pipelines.
These pipelines over time tend to accumulate debris and sludge. Depending on the length of use
and the waste-stream type, debris may accumulate through the pipeline. The conceptual model
for this type of pipeline would show waste accumulation within the pipe and at low points, if
present.
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Soil Adjacent to Pipeline Structures

The potential distribution of contaminants in the soil surrounding the pipeline structures is
assumed to be variable and to depend on a number factors. The occurrence and magnitude of
potential releases would be affected by the integrity of fittings at pipe joints, breaks or fractures
in the line related to loading or subsidence, and degradation associated with age and
incompatibility of waste streams and pipeline materials. The extent of vertical and/or lateral
migration in surrounding soil would be related to factors such as: size of the release opening,
period of time the release occurred, whether the release was under pressure, the soil
characteristics (e.g., porosity and permeability), and the total volume of liquid that was

discharged.

Unplanned releases to the soil may have occurred when pressurized lines failed. Pipelines
transferring waste streams to tanks often would be under pressure to facilitate the use of
diversion boxes and rerouting of waste streams. It is assumed that gravity flow pipelines that
conveyed waste destined for discharge to disposal sites such as cribs, trenches, and french drains
would be less likely to experience failure because of the lack of pressurization. However, there
are examples where unplanned releases have occurred in gravity-flow pipelines (e.g., 200-W-42
Vitrified Clay Pipeline).

General construction characteristics of pipelines include direct burial of single pipes or
placement of multiple pipelines within a concrete encasement. Direct buried pipelines occur
within an excavated trench that has been backfilled with soil. Soil surrounding the pipeline
includes underlying compacted base/bedding material used to support the pipeline and
compacted soil immediately to the sides and above the pipeline to reduce subsidence.
Generalized cross-sectional views of a direct-buried single pipeline and encased multiple
pipeline are shown in Figures 1-5 and 1-6 in Step 1. For pipelines where inadvertent liquid
releases to the surrounding soil have occurred, the contaminant distribution may be limited to the
shallow zone soil interval (i.e., the interval from the ground surface to a depth of 4.6 m [15 fi])
and could extend to a deeper depth. Liquid releases at pipeline failure locations may display
simple or complex concentration distributions within the impacted soil area, depending on the
characteristics of the waste stream.

« Vertical Contaminant Distribution

The specific vertical contaminant distribution in the soil will depend on several
influencing factors: volume of the release, time period over which the release occurred,
waste stream composition, and mobility of the constituents (e.g., soil-water partition
distribution coefficients, porosity/permeability of the sediments).

For small-volume release to surrounding soil associated with minor pipe joint offsets or
small cracks or fractures, it is expected that the vertical contaminant migration will be
limited to within several feet of the bottom of the structure. Large-magnitude releases
could result in vertical migration (toward the surface or toward the groundwater) of
contaminants in the soil to depths of tens of feet.
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« Lateral Contaminant Distribution

Some lateral migration could occur of liquid releases from pipelines within the impacted
soils, and the spread of the contamination would depend on site-specific conditions and
the volume of the release. For small volume releases, lateral spreading might be greater
than vertical migration, while for large volume releases vertical migration might be
greater than lateral migration because of the hydraulic head associated with the large
volume release and its preference for vertical migration. However, this is dependent on
soil stratigraphy.

7.2 GENERAL SAMPLE DESIGN PROCESS

Phase 1 characterization activities will be used to determine if constituent concentrations exceed
preliminary action levels in soil and pipelines. For Phase 1, locations selected for collection of
data inside pipelines will be based on a biased sampling approach, targeting areas of waste
accumulation, if these areas can be predetermined. If these areas are not evident, a random
selection process will be used to determine sampling locations. For soils, Phase 1 sampling will
oceur at locations where the assumed greatest potential to encounter contamination exists.

Outcomes of the Phase 1 sampling process include the following:

« Evaluation of how future pipeline characterization may be accomplished (e.g., innovative
technologies, field screening techniques)

« Compilation of cost information for characterization activities
« Compilation of data to support waste designation requirements
» Refinement of the conceptual model.

The option to bypass Phase 1 sampling and proceed directly to the more extensive
characterization associated with Phase 2 sampling can be selected.

Phase 2 sampling will be used for evaluation of those pipelines and associated structures where
there is considerable uncertainty concerning whether contamination exceeding action levels 1s
present (see Figure 5-1). Phase 2 sampling will entail a more extensive evaluation and collection
of a larger data set than Phase 1.

Table 7-3 identifies the rationale for determining the sampling design.
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Table 7-3. Determine Data Collection Design.

Statistical or

ps | APPH- 1 N ctatistiead Rationale
cation . .
.1 Sampling Design
Phase 1 will consist of a biased sample process targeting specific pipelines and
specific locations within pipelines and soils around these pipelines; however, if a
suspected ares of waste accumulation cannot be identified, then locations for
Phase 1 | Nonstatistical sampling within pipelines and/or surrounding soil will be selected randomly.

A biased sampling design is applicable for the Phase 1 investigation, because data
can be used for the initiz] determination of whether a particular pipeline waste

All group is contaminated. Consequences of erroneous decisions are not severe,
because a Phase 2 investigation is needed for a no-action remedial alterative.

A statistical sampling design is applicable for the Phase 2 pipeline and soils
evaluation to ensure that a data set of sufficient size has been collected for use in
making remedial decisions, including the no-action alternative, The number of
samples reguired to achieve an acceptable statistical error in the data set will be
negotiated with the regulators prior to completion of the sampling and analysis pian,

Phase 2 | Statistical

DS = decision statement.

Tables 7-4 and 7-5 are used to develop general data coliection design alternatives for Phases 1
and 2. If the data collection design for a given decision will be nonstatistical, determine what
type of nonstatistical design is appropriate (that is, haphazard or biased). If the data collection
design for a given decision will be statistical, determine what type of statistical design is
appropriate (that is, random, stratified random, random within segments, or systematic).

Table 7-4. Determine Nonstatistical Sampling Design.

DR # Haphazard® Biased
All None. A biased sampling design may be
Only appropriate if contaminant characteristics are completely appropriate when contamination is known
homogeneous at all locations within the entire pipeline system. or assumed to be present at specific
locations.
* Gilbert, 1987
Table 7-5. Determine Statistical Sampling Design.
: Withi .
DR # Random Stratified Random Random Within Systematic
Segments
All Suited for the May be appropriate for some May be appropriate None.

for evaluation of

evaluation of
characteristics if
nO major patterns
or trends are
present.

waste group pipelines that
require subdivision for
evaluation, such as sampling
applied to specific pipeline

materials within a process bin.

selected waste group
pipeline segments
within different
facility areas.

Pipeline system 1s too
spread out and segmented
to lay out systematic
design.

Sampling design options are evaluated based on their ability to meet the DQO constraints and
cost. This evaluation should lead to one of two outcomes: (1) the selection of a design that most
efficiently meets all of the DQO constraints or (2) the modification of one or more outputs from
DQO Steps 1 through 6 and the selection of a design that meets the new constraints.
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7.3  PHASE i DESIGN ASSUMPTIONS AND
CHARACTERIZATION OBJECTIVES

The sampling design is based on a two-phased investigation approach. Table 7-6 presents the
Phase 1 assumptions and characterization objectives for each pipeline waste group. The table
identifies initial assumptions and characterization objectives for the Phase 1 sampling event.
These assumptions and objectives will be compared to the Phase 1 sampling results to evaluate
the need for additional sampling or remedial action decisions. The methods identified to achieve
the characterization objectives are presented in Table 7-7. Identification of the primary
constituents associated with each process-waste group that could be used as indicators of
contamination will be addressed in the 200-I1S-1 OU Work Plan.

Table 7-6. Phase 1 Assumptions and Characterization Objective. (6 Pages)

Process
Condensate
Process
Waste,
Chemical
Laboratory
Waste

» Based on general
waste stream
characteristics °,
process inventory
records, and disposal
site sampling data, it is
assumed that some
radionuclides detected
in this pipeline waste
group often will
exceed preliminary
cleanup levels.

o Large portions of this
pipeline waste group
may be contaminated.

¢ Potential for TRU
waste,

Evaluate internal condition of
structure. Formulate
conceptual/analytical model of
corrosion, based on pertinent
factors (e.g., type and age of
pipe, process knowiedge for
liquids in pipe, chemical and
physical makeup of soil).
Record the relative level of
corrosion, presence of
fractures or pipe separations,
etc., as indicators for leakage
susceptibility.

Collect samples for field
screening to confirm detectable
levels of nonradiological
contamination.

Use field screening
instrumentation to determine
the relative level of
radiological contamination.

Collect limited samples for
laboratory analyses. Analyses
mainly are used to evalnate
nonradiological constituent
concentrations.

+ Collect samples for

field screening to
confirm detectable
levels of
nonradiological
contarnination.

Use field screening
instrumentation to
determine the relative
level of radiological
contamination.

Collect limited samples
for laboratory analyses.
Analyses used mainly
to evaluate
nonradiological
constituent
concentrations.
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Table 7-6. Phase | Assumptions and Characterization Objective. (6 Pages)

Characterization Objectives

Contaminant —
‘Bin Characteristic s .. Confirmed and .
o Assumptions ‘Within Pipeline Structures - Suspected Release
SRR _ L.ocations in Soi
Steam + Based on general Evaluate internal condition of | » Coliect samples for
Condensate waste stream structure. Formulate field screening to
and characteristics %, conceptual/analytical model of confirm detectable
Cooling process inventory corrosion, based on pertinent levels of
Water records, and disposal factors (e.g., type and age of nenradiological

site data, it is assumed
that concentrations of
radionuclides detected
in this pipeline waste
group often will not
exceed preliminary
cleanup levels.

s Most of the pipelines
in this waste group are
assumed not to be
contaminated.

pipe, process knowledge for
liquids in pipe, chemical and
physical makeup of soil).
Record the level of corrosion,
presence of fractures or pipe
separations, etc., as indicators
for leakage susceptibility.

Collect samples for field
screening to confirm detectable
levels of nonradiological
contamination. Use field
screening instrumentation to
determine the level of
radiological contamination.

» Collect limited samples for

laboratory analyses. Analyses
mainly are used to evaluate
nonradiological constituent
concentrations.

contamination. Use
field screening
instrumentation to
determine the level of
radiological
contamtination.

s Coliect limited samples
for laboratory analyses,
Analyses mainly are
used to evaluate
nonradiological
constituent
concentrations.
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Chemical
Sewer
Waste

+ Based on general
waste stream
characteristics ?,
process inventory
records and disposal
site data, it is assumed
that concentrations of
some radionuclides
detected in this
pipeline waste group
often will exceed
preliminary cleanup
levels.

s Large portions of this

pipeline waste group
may be contaminated.

¢ Potential for TRU
waste.

Evaluate internal condition of
structure. Formulate
concepmal/analytical model of
corrosion based on pertinent
factors (e.g., type and age of
pipe, process knowledge for
liquids in pipe, chemical and
physical makeup of soil).
Record the relative level of
corrosion, presence of
fractures or pipe separations,
etc., as indicators for leakage
susceptibility.

Collect samples for field
screening to confirm detectable
levels of nonradiological
contamination. Use field
screening instrumentation to
determine the relative level of
radiclogical contamination.

Collect limited samples for
laboratory analyses. Analyses
mainly are used to evaluate
nonradiological constituent
concentrations.

s Collect samples for

e Collect limited samples

field screening to
confirm detectable
levels of
nonradiclogical
contamination. Use
field screening
instrumentation to
determine the relative
level of radiological
contamination.

for laboratory
analyses. Analyses
mainty are used to
evalnate
nonradiological
constituent
concentrations.
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Table 7-6. Phase 1 Assumptions and Characterization Objective. (6 Pages)

Contamingnt

" Characterization Objectives

Confirmed and

Bin Characteristic S . SLAE
Assumiptions Within Pipeline Structures Suspected Release
YLocatiens in Soil
Miscella- ¢ Based on general Evaluate internal condition of | e Collect samples for
neous waste stream structure. Formulate field screening to
Waste characteristics °, cenceptual/analytical model of confirm detectable

process inventory
records, and disposal
site data, it is assumed
that concentrations of
radionuchides detected
i this pipeline waste
group often will not
exceed preliminary
cleanup levels.

¢ Most of the pipelines

in this waste group are
assumed not to be
contaminated.

corrosion based on pertinent
factors (e.g., type and age of
pipe, process knowledge for
liquids in pipe, chemical and
physical makeup of soil).
Record the relative level of
corrosion, presence of
fractures or pipe separations,
etc., as mdicators for leakage
susceptibility.

Collect samples for field
screening to confirm detectable
levels of nonradioiogical
contamination. Use field
screening instrumentation to
determine the relative level of
radiological contamination.

Collect limited samples for
laboratory analyses. Analyses
mainly are used to evaluate
nonradiological constituent
concentrations,

levels of
nonradiological
contamination.

s Use field screening

nstrumentation to
determine the relative
level of radiological
contaminatiorn.

Collect limited samples
for laboratory analyses.
Analyses mainly are
used to evaluate
nonradiclogical
constituent
concentrations.
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Table 7-6. Phase I Assumptions and Characterization Objective. (6 Pages)

Tank/
Scavenged
Waste

¢ Based on general
waste stream
characteristics °,
process inventory
records, and disposal
site data, it is assumed
that concentrations for
some radionuclides
detected in this
pipeline waste group
often will exceed
preliminary cleanup
levels.

o Large portions of this
pipeline waste group
are assumed to be
contaminated.

« Potential for TRU
waste.

Evaluate internal condition of
structure. Formulate
conceptual/analytical model of
corrosion based on periinent
factors (e.g., type and age of
pipe, process knowledge for
liquids in pipe, chemical and
physical makeup of soil).
Record the relative level of
corrosion, presence of
fractures or pipe separations,
etc., as indicators for leakage
susceptibility.

Collect samples for field
screening to confirm detectable
levels of nonradiological
contamination. Collect
samples for field screening to
determine the relative level of
radiological contamination.

+ Collect limited samples for

laboratory analyses. Analyses
mainly are used to evaluate
nonradiological constituent
concentrations.

» Collect samples for
field screening to
confirm detectable
levels of
nonradiological
contamination. Collect
samples for fieid
screening to determine
the relative leve] of
radiological
contamination.

» Collect limited samples
for laboratory analyses.
Analyses mainly are
used to evaluate
nonradiological
constituent
concentrations.
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Table 7-6. Phase 1 Assumptions and Characterization Objective. (6 Pages)

' o : Characterization Objectives -
Contaminant — e i
Bin Characteristic . ' . Confirmed and
.  Assumptioits Within Pipeline Structures | Suspected Release
o L.ocations in Soil
Tank Farm | » Based on general » FEvaluate internal condition of | » Collect samples for
Waste waste streamn structure. Formulate field screening to
Transfer characteristics, process conceptual/analytical model of confirm detectable
inventory records, and corrosion based on pertinent levels of
tank characterization factors (e.g., type and age of nonradiological
data, it 1s assumed that pipe, process knowledge for contamination. Use
concentrations for Hquids in pipe, chemical and field screening
some radionuclides physical makeup of soil). mstrumentation o
detected in this Record the relative leve] of determine the relative
pipeline waste group corrosion, presence of level of radiological
may exceed fractures or pipe separations, contamination.
i)eri::lrsr.nnary cleanup :;Zé ::tilgic};::;tors for leakage e Collect limited samples
for laboratory analyses.
o Portions of this s Collect samples for freld Analyses mainly are
pipeline waste group screening to confirm detectable used o evaluate
are assumed to be levels of nonradiological nonradiological
contaminated. contamination. constituent
* Potential for TRU e Use field screening concentrations.
waste. instrumentation to determine
the relative level of
radiological contamination.
¢ Collect limited samples for
laboratory analyses. Analyses
mainly are used to evaluate
nonradiological constituent
concentrations.
“See Table 7-1.

TRU = transuranic.
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Table 7-7. 200-1S-1 Operable Unit Piping System Sampling Design Elements. (4 Pages)

Visval/video

inspection condition {i.e., presence of corrosion, system condition.
breaks, breaches, cracks, or separated pipe | provides data to support conclusions regarding
joints) and presence/absence of waste integrity of the pipeline.
residue (e.g., films, layers, sludge, ) ] ) ) )
sediment). - Observations pr_ovlde basis for conclusions concerning
presence of residual waste.

- Observations generally would be limited to a section
of pipe within a few feet of the access point.

Hand-held Direct radiological measurements of pipe | - Hand-held radiological instrument readings would
radiological surfaces. Radiological levels would be provide real-time data concerning the presence of
instrument measured both outside and inside the pipe. | radionuclides with activities above background.
readings Alpha, beta, and gamma radiation detectors| _ provides data concerning general magnitude of

would be used to provide general radiological contamination, if present.

information on the radiation levels.

Hand-held instrument detection - Measurements would be used where fogused_ samples

capabilities are shown on Table 3-4a in are bengg c?llected (e.g., from high radiological

Step 3. contamination areas).

- Instrument readings will be used in conjunction with
samples collected for laboratory analyses to
extrapolate radionuclide data to other pipe segments
(of the same process waste stream), where only
instrument measurement data were collected.

Deployed Instrumentation deployed into a pipe - Instrument readings would provide real-time data

radiological segment for up to several hundred feet to concerning the presence of radionuclides with

measurement | record radiological levels. Depending on activities above background.

instrumentation | radionuclides of interest, beta/gamma - Measurements would be used with other data when
and/or alpha measu_rements would be focusing sample collection locations.
collected. Several instrument ] ) ) )
configurations are possible, permitting - Prowd'es regl—tlme data.cogcern_mg general magnitude
collection of both radiological of radiological contamination, if present.
measurements and photographic - Instrument readings would be used in conjunction with
information. Auxiliary Global Positioning | any samples collected for laboratory analyses to
System or other positional/location- extrapolate radionuclide data to other pipe segments
recording devices may be incorporated into|  (of the same process waste stream,) where only
the data recording configuration as needed. | instrument measurement data were collected.
Mulnple tec}?nxques are ava11ab‘le to deploy | _ Deployment of a remote radiological measurement
mstrumentanon for data collection along system would limit worker exposure when evaluating
pipe segment. pipe sections with high radiological levels.

Swipe/smear | Swipe/smear samples are taken to - Determination for the presence of non-fixed

samples determine if non-fixed radiological radiological contamination on the inside pipe surface.

contamination is present on the inside pipe
surface. These samples will be collected
where there is an insufficient quantity of
residual material present.

- Data used for characterization of gross
alpha/beta/gamma levels on inside pipe surface.
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Investigation

Technique or

Key Features of Characterization

Umit Piping System Sampling Design Elements. (4 Pages)

Purpose of Characterization Activity

Sampling Activity
Method . _
Shudge and/or  ; Collect samples of loose residval material | - Standard laboratory analyses completed to quantify
sediment accumulated within the pipeline for concentrations of radiological and nonradiological
samples analysis of radiological and/or constituents occurring in residual waste material.
nonradiological constituents. Samples are | pioriization of analyses will be established, based on
collec_ted at acce.sst?d locations where amount of material that can be collected.
sufficient nraterial is present for ) ) )
completion of laboratory analyses. - Analytical results used for comparison to soil cleanup
levels.
Pipe scale Solidified residual material occurring on | - Standard laboratory analyses are completed to quantify
samples inside walls of pipeline will be collecied concentrations of radiclogical and nonradiological

for analysis of radiclogical and/or
nonradiological constituents. Samples
only are collected if material can be
manually scraped from the walls of the

pipe.

constituents occurring in scale.

- Prioritization of analyses will be established, based on
amount of material that can be collected.

- Analytica! results used for comparison to soil cleanup
levels.

Pipe material
sampling

Expose a section of pipeline and cut out a
convenient length for laboratory analysis
of composition and concentration of
radiological and nonradiological
constituents that have sorbed into the pipe
material. Note - the need for this activity
depends on regulatory characterization and
disposal facility requirements (1f removal
1s anticipated).

- Provides information on contaminant levels for
constituents that have sorbed into the pipe material,

- Leaching/acid etching process is conducted on a
portion of the pipe to determine the composition and
concentration of analytes extracted from pipe material.

- Analytical results are used to determine which
contaminants are present. {toxicity characteristic
leaching procedure analysis conducted for
nonradiological constituents).

- Analytical results provide data for waste disposition
decisions if removal of the pipeline section 1s selected
as a remedial alternative.

Emerging and

For example, gas tracers

- Gas tracers provide an indication of constituents in

innovative pipelines.
technologies

Soil
Surface Perform ground-penetrating radar and/or | - Surface geophysical surveys are used to verify the
geophysical electromagnetic imaging over the general location of pipelines prior to any intrustve activities.
survey area of the selected pipeline section. _ Results are used to determine if any other

undocumented buried structures occur in the area of
interest.
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Vertical
geophysical
survey

Install direct-push rods to a depth of 3.1 m
(10 ft) below the bottom of the pipeline
segment for gross gamma and passive
neutron logging. Log to a maximum depth
of 9.1 m (30 ft) bgs. Pushes will be
installed around the pipeline location under
investigation. There will be two locations
on each side of the pipeline. Installation
points will be offset approximately 0.9 to
1.8 m (3 to 6 f1) to the side of the pipeline.

Table 7-7. 200-IS-1 Operable Unit Piping System Sampling Design Elements. (4 Pages)

- Vertical geophysical survey data will be used in the
assessment of pipeline leaks by evaluating the
presence of gamma-emitting radionuclides
immediately adjacent to the pipe in areas where a
release might have occurred.

- Cs-137 is considered a good gamma radiation
indicator of contamination because of its prevalence in
the waste stream and ease of identification.

- High levels of plutonium would be detected by the
passive neutron detector.

- Results mainly will be used to evaluate the vertical
gross gamima contaminant distribution around the
pipeline location. Offset lateral sampling points
provide initial indication of potential horizontal extent
of contamination, if present.

Driven soil core
sampler

Collect soil sample from the depth interval
of highest contamination detected at each
vertical geophysical survey location.
Submit sample for laboratory analysis of
gross alpha, gross beta, gross gamma,
gamma energy analysis, and inductively
coupled plasma metals (in order of
priority). At least one subsurface soil
sample will be collected directly below the
bottom of the pipe, even if no
contamination is indicated by the vertical
geophysical survey.

- Discrete soil samples will be collected to confirm
levels of contamination or absence of contamination
as indicated by vertical geophysical logging.

- Analytical results provide concentration data for
nonradionuclides.

Split-spoon soil
samples

Split-spoon soil samples for laboratory
analyses will be taken below ground
surface to a maximum depth of 15.2m

(50 ft). The initial sample will be collected
from the zone above the pipeline. An
additional sample will be collected from
the zone with the highest radiological
levels identified by the vertical geophysical
surveys, if this interval does not coincide
with a planned depth.

- Analytical results will be used to indicate the vertical
contaminant distribution in the vicinity of the pipeline.

- Collection of samples deeper than 15.2 m (50 ft) bgs
will be evaluated based on the results of the vertical
geophysical survey and radiological screening
measurements of the drill cuttings.

Emerging and
innovative
technologies

Driven soil-gas samplers

- Determine presence or absence of transuranic
constituents based on presence of gaseous daughter
products.
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Table 7-7. 200-I1S-1 Operable Unit Piping System Sampling Design Elements. (4 Pages)

Investigation
Technigue or Key Features of Characterization
Sampling ' Activity
Method : _
Test pits Test pit excavations extending to a - Provide visual indication of pipeline and surrcunding
maximum depth of 7.6 m (25 ft) will be soil conditions.

completed to expose sections of pipeline ' permits instrument readings and collection of multiple

for making v1syal observa_non 5 and for sample media including soil above, laterally adjacent

sample coltection. Test pits will serve 10, and below the pipe; instrument reading of the
several purposes including the following: | ey terior and interior of the pipe (if breached).

1) Analysis of pipe leaks to soil.
Radiological instrument reading wall be
performed as soil is removed. Focused
samples may be collected at the location
of the highest radiological instrument
reading above background. Soil samples
will be collected from an excavator
bucket.

2) Also provides locations for accessing
interior of pipelines (if needed).

Purpose of Characterization Activity

bgs = below ground surface.

7.3.1 Phase 1 Sampling Objective — Pipeline Interior

Description: Determine if waste residue on the interior of the pipeline and/or the pipeline
material is contaminated at concentrations above field screening or preliminary clean-up levels.
These samples may be waste residue, sludge, scale, or a piece of the pipeline, depending on field
conditions. The laboratory samples will be collected at the locations of highest field screening
results. A minimum of two laboratory samples per bin will be collected.

The sampling objectives for the tank farm waste-transfer lines include the following.

« Phase 1 data analysis will be used to develop a guide for future pipeline characterization
and will compare the use of nondestructive screening techniques to laboratory data.

« Phase 1 data are expected to provide information on worker chemical and radiological
exposures associated with pipeline characterization, as well as cost information on
characterization screening and pipeline remediation (if warranted). This information will
assist in evaluating alternatives.

Sampling Design Specifications

Tnitial locations identified for biased sampling may be the pipe outfall, in-line access point(s), or
another point(s) where contaminated material might be present.

If biased sampling is not performed and the random sample selection process in Phase 1 1s used,
the sample design process will include assignment of numbers 1o all of the pipelines in the bin.
The assigned numbers will include a bin identifier. Once the candidate pipelines and associated
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identification numbers are specified, a random number generator that processes all of the
identification numbers developed will be used to pick the potential pipelines to be sampled.

For portions of the pipeline system where no direct access is available, an excavation to expose a
section of pipe may be required. When access to the interior of the pipeline is obtained,
investigation activities may include visual observations, radiological screening with handheld or
deployed detectors, field screening for indicator chemicals, collecting scale or sludge sample(s)
(if present), and cutting pipe sections for laboratory analysis.

7.3.2 Phase 1 Sampling Objective — Surrounding
Vadose Zone

Description: Determine if the vadose zone soil in contact with and/or adjacent to the pipeline is
contarminated at concentrations above preliminary cleanup levels. A minimum of two laboratory
samples per pipeline per bin will be collected. Refer to Tables 7-10 and 7-11 for sampling
frequency information. For Phase 1, it was determined that two samples will provide an initial
indication of contamination levels. The laboratory samples will be collected at the locations of
highest field screening results.

Sampling Design Specifications

The pipeline segments selected for collection of soil samples will be based on the process
knowledge and operational history of the pipeline. A minimum of two pipelines per bin will be
identified for collection of adjacent soil samples. Two probes will be driven at each location,
with the option to drive two addition probes. The decision to drive the two additional probes will
be based on the results of the first two. The first preference for sampling locations will be at
confirmed release points. The second preference will be areas of suspected releases. Suspected
locations include ground-stained, sterile, or anomalous vegetation areas above pipelines.

If pipeline segments cannot be identified using the first two preferences, then the segments will
be chosen by the random method. For the randomly selected pipeline segments, soil sampling
will be conducted at locations where a release(s) is most likely to have occurred. Examples
include sharp pipe-bend locations, connection points for dissimilar pipe materials, and changes in
pipe size. This specification applies to all bins.

Surface geophysical techniques applicable to identification of subsurface moisture may be used
in suspect areas to gather additional data before conducting intrusive activities. Subsurface
evaluations to determine contaminant levels will include use of vertical radiological logging and
collection of soil samples via boreholes or by excavation.

7.3.3 Phase 1 Investigative Techniques

Table 7-7 summarizes the key features of the investigative techniques or sampling methods that
may be used to gather information. Application of these techniques to specific pipelines will be
identified in the 200-1S-1 OU Work Plan and the SAP. They are introduced in this DQO to
provide a basis for developing the aforementioned plans.
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Table 7-8 indicates the general investigation locations and activities identified for the pipeline
system bins for Phase 1.

74  PHASE 2 DESIGN ASSUMPTIONS AND
CHARACTERIZATION OBJECTIVES

The objective Phase 2 of the investigation is to obtain a sufficient amount of data to make
remedial action decisions. The Phase 1 results will be used to guide Phase 2. If evaluation of the
Phase 1 data indicates the need for Phase 2 characterization, a statistical-based sampling design
will be developed using each bin as a decision unit. Modification to the DQO and/or work
plan/SAP may be required. Where Phase 2 characterization is needed, the decision errors and
data confidence requirements will be reevaluated and revised, as needed.

7.4.1 Phase 2 Sampling Objective — Pipeline Interior

Description: Determine if interior waste residue and/or pipeline material is contaminated at
concentrations above action levels.

Sampling Design

A statistical sampling design will be selected and applied to the waste stream pipeline group(s)
identified for Phase 2 sampling. General elements of the Phase 2 sampling design are provided
here. The number of Phase 2 investigation locations, samples, and analyses will be finalized
after review of Phase 1 results, for those waste group decision units where Phase 1 sampling is
undertaken. For Phase 2, a separate SAP will be developed.

For the evaluation of the interior of a pipeline, readily available points of access such as
manholes and outfalls may be preferentially used. For portions of the pipeline system where no
direct access is available, an excavation to expose a section of pipe would be performed. When
access to the interior of the pipeline is obtained, investigation activities could include visual
observations, camera surveys, radiological screening with handheld or deployed detectors, and

collection of scale or sludge samples.
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7.4.2 Phase 2 Sampling Objective — Surrounding Soil

Description: Determine if the soil in contact with and adjacent to the pipeline is contaminated at
concentrations above preliminary cleanup levels.

Sampling Design

A statistical sampling design will be selected and applied to the waste stream pipeline group(s)
that will have a Phase 2 investigation. Specific requirements (e.g., number of samples, sample
types, and required analyses) will be identified in the Phase 2 SAP. The general clements of the
Phase 2 sampling design are provided here.

Subsurface evaluations will be conducted to gather information concerning constituent
concentrations in the soil adjacent to the pipeline. The investigation will include using vertical
geophysical logging to gather radiological data and collecting soil samples via boreholes or by
excavation.

7.4.3 Phase 2 Investigative Techniques

The key features of the investigative techniques or sampling methods that may to used to gather
information were shown in Table 7-7. Application of these technigues to specific pipelines will
be jdentified in the 200-1S-1 OU Work Plan and the SAP developed for Phase 2. They are
introduced here to provide a basis for developing the aforementioned plans.

Phase 2 sample design specifications and requirements will be developed after the Phase 1
results have been reviewed.

7.5  DECISION UNITS AND SAMPLING
ACTIVITIES FOR PHASE I

Table 7-9 presents the pipeline decision units, based on waste stream composition. General
characteristics of each decision unit are provided.

Tables 7-10 and 7-11 present a summary of the sampling design elements for each DS and the
potential number of samples and/or measurements to be collected for Phase I sampling,
Pipelines will be selected from the bins and sample locations identified using a biased selection
process (Figure 7-1). Analytical data collected in Phase 1 will be evaluated to determine if
pipeline and soil contamination is above or below cleanup levels. A limited number of samples
are needed to meet the objectives of Phase 1. This is because, by biasing the sample locations to
areas of known or suspected high concentration of contamination, the probability will be
increased of detecting and confirming the presence and magnitude of contamination, thus
reducing the need for a large sample set. The selected pipeline will be sampled at a minimum at
three locations for the pipe interior and at a minimum two locations (2 GeoProbes at each
location) for the surrounding soil. The minimum number of samples collected at each location is
two. Insufficient sample volumes may occur during interior pipeline sampling. The
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prioritization of analyses will be determined based on the bin, process knowledge, and field

conditions.

Table 7-9. Pipeline Decision Units Based on Bins.

Process Condensate,
Process Waste, and

Vitrified clay, stainless steel,

1,3,4,5,6,8,

i corrugated galvanized steel, All
gilg}zr;;;;a\sl Laboratory Waste carbon steel 10, and 16
Steam Condensate and Vitrified clay, reinforced concrete, | 6, 8,10, 15, 18, Al
Cooling Water Pipelines corrugated metal 24,30, and 36
Chemical Sewer Waste Vitrified clay, stainless steel, 3,8,12,14, 15, .
Pipelines carbon steel, corrugated metal 36,42, and 48 All but Hot Semiworks
;’Ii:e‘;fg:s“e"“s Waste Vitrified clay, black steel 4and 6 All

B Plant,
gfanli{’Scavenged Waste Stainless steel 2,3,10,and 14 Hot Semiworks,
Tpeines T Plant, and U Plant

g;apn;;:;ms Waste Transfer Carbon steel, stainless steel 2,3, and 6 All

% The pipe materials and diameters listed are based on the current level of review of engineering drawings. This list may be
revised as additional information is compiled and evaluated.
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Figure 7-1. General Phase I Sampling Locations.
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TABLES

Table A-1. Summary of Existing Characterization Data for Pipelines Systems. ... A-1
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I You Know
Length
inches
inches

feet

vards

miles

Area

sq. inches
sq. feet

sq. yards

sq. miles
acres

Mass (weight)
ounces
pounds

ton

Volume
teaspoons
tablespoons
fluid ounces
cups

pints

quarts
gallons
cubic feet
cubic yards
Temperature
Fahrepheit

Radioactivity

picocuries
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METRIC CONVERSION CHART

Into Metric Units
Multiply By To Get If You Know
Length
254 Millimeters millimeters
2.54 Centimeters centimeters
0.305 Meters meters
0914 Meters meters
1.609 Kilometers kilometers
Area
6.432 sq. centimeters §q. centimeters
0.093 $g. meters sg. meters
0.836 sq. meters Q. meters
2.6 sq. kilometers sq. kilometers
0.405 Hectares hectares
Mass (weight)
28.35 Grams grams
0.454 Kilograms kilograms
0.907 metric ton metric ton
Volume
5 Milliliters milliliters
15 Milliliters liters
30 Milliliters liters
0.24 Liters liters
0.47 Liters cubic meters
0.95 Liters cubic meters
38 Liters
0.028 cubic meters
0.765 cubic meters
Temperature
subtract 32, Celsius Celsius
then
muitiply by
5/9
Radioactivity
37 Miliibecquerel millibecquerel

A-vi

Out of Metric Units

Multiply By

0.039
(.394
3.281
1.094
0.621

0.155
10.76
1.196
04
247

0.035
2.205
1.102

0.033
2.1
1.057
0.264
35315
1.308

multiply by
/5, then add
32

0.027

To Get

inches
inches
feet
yards

miles

sq. inches
sq. feet
sq. yards
sq. miles

acres

ounces
pounds

ton

fluid ounces
pints

quarts
gallons
cubic feet

cubic vards

Fahrenhett

picocuries
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